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ABSTRACT
OBJECTIVE
To evaluate whether an integrated mental health video 
consultation approach (PROVIDE model) can improve 
symptoms compared with usual care in adults with 
depression and anxiety disorders attending primary 
care.
DESIGN
Assessor masked, multicentre, randomised controlled 
trial (PROVIDE-C).
SETTING
In 29 primary care practices in Germany, working 
remotely online from one trial hub.
PARTICIPANTS
376 adults (18-81 years) who presented to their 
general practitioner (GP) with depression or anxiety, 
or both. 
INTERVENTION
Participants were randomised (1:1) to receive the 
PROVIDE model (n=187) or usual care (n=189). Usual 
care was provided by GPs through interventions such 
as brief counselling and psychotropic medication 
prescriptions and may or may not have included 
referrals to mental health specialists. The PROVIDE 
model comprised transdiagnostic treatment provided 
through five real-time video sessions between the 
patient at the primary care practice and a mental 
health specialist at an offsite location.
MAIN OUTCOME MEASURES
The primary outcome was the absolute change in the 
mean severity of depressive and anxiety symptoms 

measured using the patient health questionnaire 
anxiety and depression scale (PHQ-ADS) at six 
months, in the intention-to-treat population. 
Secondary outcomes, measured at six and 12 months, 
included PHQ-ADS subscores, psychological distress 
related to somatic symptoms, recovery, health related 
quality of life, quality and patient centredness of 
chronic illness care, and adverse events.
RESULTS
Between 24 March 2020 and 23 November 2021, 
376 patients were randomised into treatment groups. 
Mean age was 45 years (standard deviation (SD) 
14), 63% of the participants were female, and mean 
PHQ-ADS-score was 26 points (SD 7.6). Compared 
with usual care, the PROVIDE intervention led to 
improvements in severity of depressive and anxiety 
symptom (adjusted mean change difference in the 
PHQ-ADS score −2.4 points (95% confidence interval 
−4.5 to −0.4), P=0.02) at six months. The effects were 
sustained at 12 months (−2.9 (−5.0 to −0.7), P<0.01). 
No serious adverse events were reported in either 
group.
CONCLUSIONS
Through relatively low intensity treatment, the 
PROVIDE model led to a decrease in depressive and 
anxiety symptoms with small effects in the short 
and long term. Depression and anxiety disorders 
are prevalent and therefore the small effect might 
cumulatively impact on population health in this 
population.
TRIAL REGISTRATION
ClinicalTrials.gov NCT04316572.

Introduction
Globally, depression and anxiety disorders are among 
the top leading causes of years lived with disability in 
both sexes.1 Primary care physicians can effectively 
treat many patients with depression and anxiety, but 
some individuals require specialised mental health 
care. Despite the availability of effective treatment 
options, most people with depression and anxiety 
disorders do not have access to specialised mental 
health care.2 3 This issue is primarily linked to the fact 
that services are not available, do not have capacity, 
or are unaffordable.4 Especially in rural and remote 
areas, people are hindered by transportation barriers 
and refrain from seeking help because of widespread 
stigma.5 Moreover, the ageing population entails an 
increasing number of individuals dealing with multiple 
health conditions, including mental disorders. These 

WHAT IS ALREADY KNOWN ON THIS TOPIC
Previous studies, predominantly conducted by the United States Department 
of Veterans Affairs services, have shown the efficacy of telemedicine based 
collaborative care in primary care settings
Evidence is scarce for consultation models of integrated mental health videos 
that feature remote consultations between patients located at primary care 
settings and offsite mental health specialists

WHAT THIS STUDY ADDS
The PROVIDE model, an integrated mental health video consultation 
transdiagnostic treatment approach, was shown to be effective in reducing 
symptoms of depression and anxiety in the short and long term
Although the effect size is small, the improvement is meaningful given the 
prevalence of these disorders in community settings
The PROVIDE model shows promise as a scalable intervention that can 
collectively benefit population health in terms of depression and anxiety 
disorders
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challenges require increased coordination of long term 
integrated care for complex multimorbidity.

According to the World Health Organization, primary 
care settings are considered the most suitable setting for 
treating patients with mental disorders.6 Most patients, 
even those with severe and chronic conditions, are 
treated solely by general practitioners (GPs) who provide 
effective care.7 However, a large number of individuals 
affected by depression and anxiety disorders are not 
identified, do not receive adequate treatment, or are 
simply in urgent need of specialised treatment.8 Most 
GPs prioritise providing holistic care for both physical 
symptoms and psychological distress. However, the so-
called somatising effect, whereby mental or emotional 
factors can manifest in physical conditions, can lead 
healthcare professionals within primary care settings 
to focus more on evaluating and addressing physical 
symptoms.9 10

In recent years, the integration of mental health 
care into primary care settings has been pursued.11 
One major approach features a referral model that 
involves the colocation of on-site mental health 
specialists in primary care settings. In this approach, 
GPs refer distressed patients to mental health 
specialists who assume the primary responsibility 
for the psychosocial management of the presenting 
problem.12 In 2020, the results from a systematic 
review of 15 studies showed that co-located specialty 
care was associated with mental health benefits, and 
concluded that more rigorous randomised controlled 
trials are needed.13 Recently, virtual colocation (ie, live 
interactive videoconferencing) has been proposed to 
enrich integrated primary care.14 The limited number 
of published randomised controlled trials to date 
were conducted in highly regulated environments, 
such as the US Veterans Health Care Administration, 
or involved patients from inpatient facilities.15 16 The 
potential scalability of these models to primary care 
settings, particularly in countries where smaller, single 
handed, or rural and remote practices dominate, 
remains uncertain.

To explore this potential, we previously developed and 
successfully piloted a scalable integrated mental health 
video consultation model, designed to implemented 
in primary care settings. This model, which targets 
patients with depression and anxiety, allows mental 
health specialists to be virtually embedded in primary 
care through co-located specialty care.17 The aim of this 
assessor masked randomised controlled trial was to 
investigate the effectiveness of this new mental health 
service model for treating people with depression or 
anxiety, or both, in primary care settings. We hypothesised 
that people randomly assigned to receive the intervention 
would lead to greater reductions in symptoms of 
depression and anxiety at six months compared with 
those assigned to receive treatment as usual.

Methods
Trial design and setting
This study was a multicentre, stratified, assessor 
masked, parallel group, randomised controlled trial 

(the PROVIDE-C trial) with 1:1 allocation of patients 
and conducted in Germany. We recruited patients from 
29 primary care practices in the federal states of Baden-
Wuerttemberg and Rhineland-Palatinate (overall 
population 15.2 million; overall area size 55 605 
km2). In Germany, GPs receive regionally negotiated 
fee-for-service payments from sickness funds up to a 
maximum number of services per quarter. Typically, 
no gatekeeping process exists, meaning that patients 
can directly access the services of a GP without prior 
registration (ie, a free access system). Although 
covered by all sickness funds, video consultations are 
not common, however, they increased during and after 
the covid-19 pandemic, that is, after commencement of 
the trial. The trial was approved by the Medical Faculty 
of the University of Heidelberg Ethics Committee (S-
923/2019), and its protocol is available online.18 We 
reported the PROVIDE-C trial in accordance with the 
CONSORT 2010 statement.

Participants and recruitment
Patients were eligible if they had at least one of 
the following mental health conditions: (1) at least 
moderately severe depression, defined as a patient 
health questionnaire-9 (PHQ-9) score of 10 points 
or greater with item one or two being endorsed (5-9 
mild, 10-14 moderate, 15-19 moderately severe, 
and 20-27 severe depressive symptoms); (2) at least 
moderately severe general anxiety, defined as a 
generalised anxiety disorder scale (GAD-7) score of 
10 points or greater (5-9 mild, 10-14 moderate, 15-21 
severe anxiety symptoms); or (3) a combined anxiety 
and depression score (patient health questionnaire 
anxiety and depression scale, PHQ-ADS) of 12 points 
or greater, had received no or insufficient treatment 
(psychotherapy, psychopharmacotherapy, or both); 
agreed to participate in the trial by providing written 
informed consent; were capable of providing consent, 
and were aged 18 years or older.

Patients were excluded if they (1) had substance 
misuse or dependence that was likely to compromise 
intervention adherence (identified during an 
unstructured assessment as part of the screening), (2) 
were acutely suicidal or put others at risk (PHQ-9 Item 
9 endorsed and positive structured suicide screening 
result), (3) needed emergency medical treatment, such 
as, hospital admission (as assessed by the referring GP), 
(4) had acute psychotic symptoms, such as, persecutory 
delusions or thought insertion (identified during an 
unstructured assessment as part of the screening), 
(5) had severe cognitive impairment or dementia (as 
assessed by the referring GP), (6) had substantial hearing 
or visual impairment (as assessed by the referring GP), 
(7) were pregnant and in the second or third trimester 
(as assessed by the referring GP), (8) showed insufficient 
German language proficiency (identified during an 
unstructured assessment as part of the screening), (9) or 
had prior experience with video consultations through 
participation in the PROVIDE-B feasibility trial.17

GPs recruited patients during their regular clinic 
hours or by calling them at home. Based on their clinical 
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judgement, the GPs selected individuals suspected of 
having depression or anxiety, introduced the trial to 
them, obtained consent from them for screening, and 
referred them to the study team for screening. We also 
instructed GPs via weekly reminders to review their 
electronic health records to recruit potentially eligible 
patients. Moreover, we shifted to the research staff in 
the trial centre all time consuming tasks (eg, assessing 
eligibility, explaining the trial in detail, addressing 
patients’ questions, obtaining consent, randomising 
patients, and collecting baseline data) that could 
have deterred GPs from recruiting patients with the 
routine consultations during busy times (eg, Monday 
mornings, holidays, and peak phases of the covid-19 
pandemic).19 We obtained signed informed consent 
forms from all participants before performing the 
baseline assessment.

Randomisation and masking
We collected baseline measurements immediately 
before randomisation. Eligible participants were then 
randomly assigned (1:1) to the intervention or control 
group via a secure web based randomisation system 
(Randomiser V.2.0.2) operated by a data manager who 
was not involved in patient recruitment, centrally at the 
Institute of Medical Biometry, Heidelberg University. 
The treatment sequence was a computer generated 
sequence of random numbers and was stratified by 
centre (primary care practice) and symptom severity at 
baseline as measured by the PHQ-ADS (three levels of 
symptom severity with scores of 10, 20, and 30 points 
indicating mild, moderate, and severe depression and 
(10-19 mild, 20-29 moderate, 30-48 severe)) using 
randomly permuted block sizes of 2 and 4. While 
the patients, GPs, and mental health specialists were 
aware of the intervention assignment after allocation, 
the data analysts were masked to the allocation. 
While the patients reported outcomes in assessments 
after baseline through computer assisted telephone 
interviews, we masked the interviewers who questioned 
the patients and completed the questionnaire on their 
behalf. Specifically, we ensured that these interviewers 
were not present when discussing individual patients 
and avoided mentioning any patient names or assigned 
treatments. When scheduling the interviews with the 
patients, research assistants who were not involved 
in conducting the interviews instructed patients not 
to mention to the interviewers which group they 
belonged to.

Procedures
Intervention group
The PROVIDE intervention aimed to reduce severity 
of depressive and anxiety symptoms by integrating 
specialised mental health care into primary care 
practices via video consultations.

We hypothesised that the PROVIDE intervention 
would increase in the (virtual) availability of mental 
health specialists, leverage patients’ familiarity with 
the primary care practice for treatment engagement, 
and draw on a transdiagnostic treatment approach that 

combined elements from problem solving treatment. 
Transdiagnostic treatment has been shown to yield 
moderate effects in alleviating depression and anxiety 
in primary care patients with a focus on building 
a strong working alliance. This approach has been 
promoted as a crucial element of manuals achieving 
high acceptability for both patients and clinicians.12 

20 21

The five core components of the PROVIDE 
intervention were as follows: video consultations 
for primary care patients conducted by mental 
health specialists; five consultations over a period of 
approximately eight weeks; diagnostic clarification 
and case formulation plus stepped care, based on 
interim symptom monitoring using the PHQ-ADS after 
the third consultation; brief psychotherapy focused 
on therapeutic alliance and affect expression and 
regulation; and case supervision in a biweekly group 
format, led by a senior consultant specialising in 
psychiatry and psychosomatic medicine.22 23

Following a stage model of psychotherapy manual 
development, we initially created a stage I intervention 
manual that outlined the treatment techniques, goals, 
and format for the PROVIDE-B feasibility trial.24 25 For 
the PROVIDE-C trial, we refined this manual into a full 
stage II intervention manual (supplementary material 1).

Materials used in the intervention
We provided the primary care practices with widescreen 
(12.3 inch) computer tablets and a handbook outlining 
the trial, its procedures, and feasible contingency 
plans in case of connectivity failures; mental health 
specialists were provided with the stage II intervention 
manual.

Main consultation-by-consultation 
In the first consultation, the mental health specialist 
began by establishing a strong working alliance by 
inviting the patient to talk freely about the central 
problem and trying to understand the patient’s 
concerns and symptoms. To derive a case formulation, 
the mental health specialist also gathered diagnostic 
information, such as through probing or applying 
established psychometric practises. The mental 
health specialist informed the patient about their 
condition (depression or anxiety) and the available 
treatment options. In the second consultation, the 
mental health specialist facilitated affect experience 
or expression by introducing the concept of emotional 
mindfulness and encouraging the patient to practise 
it between consultations.26 In the third consultation, 
the mental health specialist maximised their effort 
in supporting the patient in experiencing and 
expressing their (avoided) affects. Then, the mental 
health specialist aimed to link the patient’s narrative 
and the related affects to the central problem and, 
more importantly, to more adaptive responses. After 
the third consultation, the study team determined the 
patient’s PHQ-ADS score to monitor their progress, 
and the results were sent to the mental health 
specialist. In the fourth consultation, the mental 
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health specialist and the patient reflected on the 
symptom severity as indicated by the PHQ-ADS score 
and the need for prolonged care, that is, the need for 
referral to more intensive specialised treatment. In 
the final session, the mental health specialist and the 
patient reviewed the treatment process and developed 
the next steps, which, if needed, may have included a 
recommendation for additional intensive specialised 
treatment. After the final session, the mental health 
specialist compiled a one page case summary that 
comprised recommendations for the GP on how to 
proceed with the patient’s care.

Mode of delivery 
The intervention was delivered by 22 mental 
health specialists (21 psychologists in advanced 
psychotherapy training and one physician with a 
licence for practising psychotherapy) trained in the 
PROVIDE model. To standardise the intervention, the 
physician was not allowed to prescribe medication 
directly. While all mental health specialists were 
allowed to discuss psychopharmacological treatment 
with the GPs, the initiation of psychopharmacological 
treatment was at the GPs’ discretion. Before their 
first video consultation, all mental health specialists 
received a three hour introductory training session on 
the trial procedures, the intervention manual, and the 
videoconferencing platform.

The intervention was delivered through individual, 
synchronous one-to-one video consultations conducted 
via an encrypted, web based videoconferencing 
platform on a subscription basis (arztkonsultation ak 
GmbH, Schwerin, Germany, https://arztkonsultation.
de). The patient was in a room of the primary care 
practice designated for the video consultations 
to ensure confidentiality, while the mental health 
specialist was at an offsite location.

The five consultations lasted 50 min each and were 
held at biweekly intervals over a period of approximately 
eight weeks. The consultations happened at fixed time 
slots, on which the primary care practice staff and the 
mental health specialists agreed.

Tailoring
The mental health specialists were aware of technical 
limitations such as non-muting microphones, poor 
visual definition, impaired audio, and speech delay. 
When the broadband connection was unstable, 
or the quality of the audio was poor, the mental 
health specialists switched to a phone call to avoid 
misinterpretations and frustration with the technology. 
For acute crises (eg, suicidal ideation, medical 
emergency, or violence), the mental health specialists 
had the contact information of the patients’ significant 
others (those physically close to the patient) on hand 
and contacted the nearest safe and emergency care 
locations.

Modifications during the trial
We modified the design after the trial commenced: 
patients at an increased risk of covid-19 complications 

in the intervention group received their video 
consultations during their lockdown period at home.

Intervention fidelity
We evaluated intervention fidelity, that is, the 
degree to which core components were delivered by 
providers and understood by participants as planned. 
Specifically, we computed a predefined intervention 
integrity score by applying the criteria specified in the 
statistical analysis plan (supplementary material S2) 
and the trial protocol.18 Moreover, we determined the 
proportion of video consultations that were conducted 
as planned.

Treatment as usual arm
For patients allocated to the control group, treatment 
as usual involved usual care provided by their GP. 
This may or may not have included interventions such 
as brief counselling, the prescription of psychotropic 
medication, and referrals to mental health specialists 
such as office based psychiatrists and psychotherapists 
or mental health clinics. Patients in the treatment as 
usual group needed to make appointments with their 
GP ad hoc. In both groups, participants were permitted 
to continue any treatment they had been receiving at 
the time of enrolment in the trial.

Outcomes
The primary outcome was the absolute change 
in the mean severity of depressive and anxiety 
symptoms measured using the PHQ-ADS from the 
baseline assessment to six months after the baseline 
assessment. For the sake of comparability, we selected 
six months because this timepoint is one of the 
most common for evaluating primary outcomes in 
integrated mental health care trials.15 16 27 28 The PHQ-
ADS is a 16-item scale (all nine items of the PHQ-9 and 
all seven items of the GAD-7, scored from 0=not at all 
to 3=nearly every day). Higher scores indicated more 
severe symptoms. The PHQ-ADS is a psychometrically 
validated measure used in primary care settings.29 It 
has shown effectiveness and sensitivity as an outcome 
measure in treatment trials, with a recommended 
minimal important difference of 3 to 5 points.30 In the 
multicentre PROVIDE-C trial, outcomes were centrally 
assessed, including the PHQ-ADS scores.

Secondary outcomes included differences in the 
absolute changes in mean severity of depressive and 
anxiety symptoms on the PHQ-ADS at 12 months 
between the two groups. At six and 12 months, we also 
investigated: absolute changes in the mean severity 
of depressive (using PHQ-9) and anxiety (using GAD-
7) symptoms; mean score for psychological distress 
related to somatic symptoms (somatic symptom 
disorder-B criteria scale, SSD-12); mean score on 
the personal confidence and hope, goal, and success 
orientation, willingness to ask for help, reliance on 
others, and no domination by symptoms subscales (five 
subscales of the recovery assessment scale, RAS-G); 
health related quality of life (12 item short-form health 
survey, SF-12); and quality and patient centredness 
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of chronic illness care score (patient assessment of 
chronic illness care-short form, PACIC-short form). At 
six and 12 months, we also evaluated differences in 
health service use between the groups by applying the 
questionnaire for the assessment of medical and non-
medical resource use in mental disorders. However, 
findings on health service use and cost effectiveness, 
based on the scores on the EuroQol 5 dimension 5 level 
(EQ-5D-L), will be reported in a separate publication. 
We collected information about harmful outcomes 
from all randomly assigned participants. Patients, GPs, 
and mental health specialists in both groups had to 
immediately report harmful outcomes including severe 
adverse events, defined as life threatening and fatal 
events (eg, suicide attempts, death by suicide, and 
reported violence), to the trial team. For more detailed 
insights into possible adverse consequences of the 
intervention, we systematically assessed prespecified 
harmful outcomes in the intervention group by 
applying the inventory for the assessment of negative 
effects of psychotherapy during follow-up visits. 
Finally, we conducted a cost effectiveness analysis, 
which we will report in a separate publication that will 
include the trial registration number and findings on 
health service use.

Data collection and retention management
We collected participant data from the intervention 
and control arms at baseline immediately before 
randomisation. Follow-up measurements were 
conducted at six and 12 months after the baseline 
assessment. Specifically, we conducted computer 
assisted telephone interviews during which patients 
reported outcomes on validated questionnaires. We 
captured these outcomes by applying an online survey 
tool (the Enterprise Feedback Suite Survey, Questback 
GmbH). Retention management followed a standard 
operating procedure: we scheduled interviews for 
follow-up measurements contacting participants up to 
eight times. We then reminded participants about the 
scheduled interview via text message (SMS) 24 hours 
before the anticipated interview. If no interviews could 
be scheduled or conducted, we sent the questionnaires 
together with a paid return envelope to the people who 
had not responded and attempted to call them eight 
more times.

Sample size
To detect the minimal clinically important difference 
in the PHQ-ADS score of 3 points (SD 9 points) with a 
two sided 5% significance level and a power of 80%, a 
sample size of 160 patients per group was necessary. 
This size adjusted for the correlation between the 
baseline value and the change from the baseline value 
(r=0.35) and given an anticipated dropout rate of 20%. 
We expected an 18 month inclusion period to recruit 
these patients.

Statistical analysis
Initially, we compared sociodemographic and medical 
characteristics of the eligible patients enrolled in the 

trial to the eligible patients who declined to participate 
or with whom we lost contact. Specifically, we did a 
logistic regression using trial participation status (yes/
no) as the dependent variable.

The primary analysis used data from the intention-
to-treat population, which included all patients in the 
group to which they were allocated by randomisation. 
We investigated the missing-at-random assumption 
using a description of the covariates grouped by missing 
data on at least one PHQ-ADS item at six months versus 
no missing data (ie, a second baseline table, a method 
to identify the potential for bias due to missing data 
is to compare participants with and without missing 
values). Missing data for the primary and secondary 
endpoints were replaced using multiple imputation 
at the item level (10 imputations with a maximum of 
20 iterations per imputation and a fixed seed). Before 
analysis, assumptions for mixed linear modelling 
(normality of residuals, linearity, homogeneity, and 
extreme outliers) were evaluated graphically. We 
analysed the primary outcome with a mixed linear 
model, where a random intercept accounted for the 
primary care practice to which the patient belonged. 
The patient specific baseline variables, which are 
established predictors for symptom severity in primary 
care, were included as fixed effects in the model: age, 
gender, presence of a chronic physical disease, physical 
health (SF-12 physical component score), history of 
depression or anxiety, baseline PHQ-ADS score, trial 
group, and the number of days between the baseline 
assessment and randomisation.31 The treatment effect 
was quantified by the parameter estimate of the group 
together with the respective 95% Wald confidence 
interval. We supplemented the findings for the primary 
outcome with analyses of the intention-to-treat 
complete case dataset (missing data not imputed), 
the per protocol dataset (data from participants who 
followed the protocol, excluding their data if they 
do not adhere), the as treated dataset (considering 
the treatment actually received by the participant, 
without regard to adherence to their randomisation 
assignment). Additionally, we analysed a sensitivity 
dataset, which was a subset of the as treated dataset 
for which any form of psychological treatment in the 
control group did not lead to the exclusion of the patient 
from the analysis. During the review process for this 
paper, after the protocol was developed, we decided to 
report findings for both the primary and the secondary 
outcomes from the minimally adjusted model adjusting 
only for primary care practice and the baseline PHQ-
ADS score. We decided to perform a responder analysis 
comparing the proportion of participants within each 
study arm who had a change at least as large as the 
minimal clinically important difference as part of the 
secondary analyses.32 Specifically, we calculated the 
multiple imputation pooled estimator for the difference 
between the two study arms in terms of the percentage 
of patients who met the minimal clinically important 
difference. The analyses of the secondary endpoints 
were exploratory and were conducted analogously 
to those of the primary endpoint. To assess the 
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consistency of the observed effects across subgroups 
of patients defined by baseline characteristics, we 
performed nine prespecified subgroup analyses 
based on marital status, education level, employment 
status, psychiatric treatment or psychotherapy 
status at baseline, history of psychiatric treatment or 
psychotherapy, psychopharmacological treatment 

status at baseline, history of psychopharmacological 
treatment, willingness to accept psychotherapy, 
and willingness to accept psychopharmacological 
treatment. For all subgroup analyses, we incorporated 
an interaction term between group and subgroup 
in the mixed linear regression models to analyse the 
primary endpoint. However, the trial was not powered 
to detect subgroup differences.

We prespecified the analyses in a statistical analysis 
plan before database lock (supplementary material 
S2). The analyses were performed using R 4.4.0 or 
higher. We registered the trial with ClinicalTrials.
gov, NCT04316572, on 20 March 2020, before any 
participant was recruited.

Patient and public involvement
During the planning phase of the study, we involved 
two patient representatives (one female, one male) 
who had participated in video consultations in the 
PROVIDE-B feasibility trial. Specifically, the patient 
representatives participated in the conceptualisation 
of the trial procedures and materials. The selection 
of the outcome measures was informed by the 
representatives’ priorities and experiences. They also 
revised the draft versions of this study protocol and all 
trial materials including information sheets, consent 
materials, and questionnaire sets with respect to clarity 
and understanding from the service user perspective. 
The patient representatives were not involved in the 
plans for participant recruitment. We continuously 
discussed the progress of the trial with these two 
patient representatives. Both patient representatives 
were compensated for their expenses. We will report 
the burden of the intervention on the patients’ quality 
of life and health in a separate publication on the 
qualitative process evaluation of the trial.

Results
Sample description
Overall, we invited 3471 GPs to participate in the trial. 
Fifty three eligible GPs followed up our invitation, 
while the reasons for non-response among the others 
is unknown. We included 29 GPs in the trial, while 
the remaining 24 were not included given that in the 
meantime the target sample was reached. Between 
24 March 2020, and 23 November 2021, GPs referred 
620 potential participants to the trial and 536 were 
identified as potentially eligible. A total of 160 patients 
were excluded after the screening interview and 
baseline assessment (fig 1). 

The eligibility fraction, which was the proportion 
of potential participants who underwent screening 
(including people who were referred but could not 
be screened) and were eligible for enrolment, was 
76% (471/620). The enrolment fraction, which 
was the proportion of people who were eligible for 
participation and were enrolled, was 80% (376/471). 
The recruitment fraction, which was as the proportion 
of potential participants who enrolled (61% 
(376/620)), and the number of patients needed to be 
screened (1.6(620/376)). In total, 376 participants 

General practitioners assessed for eligibility

Excluded
Did not meet inclusion criteria
Declined to participate
Eligible, but no longer required

2
1

21

Follow-up (6 months)

Randomised

General practitioners contacted

Received intervention
Did not receive allocated intervention
    No need anymore
    Other reasons
    Could not be reached
    Not interested anymore

18

24

Excluded
Not eligible
Declined to participate
Loss of contact

65
43
52

Analysed aer multiple imputation

Intervention arm

General practitioners included (who referred 620 potential participants patients to the trial centre)

187

187
Analysed aer multiple imputation

189

169

Control arm
189

376

160

29

Patients assessed for eligibility

53

3471

536

6
5
4
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Received treatment-as-usual
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  intervention by MHS (≥5 consultations,
  including psychotherapy, and/or inpatient
  treatment)

32
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32
Lost to follow-up
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4

56

Follow-up (12  months)

Lost to follow-up
Could not be reached
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Other reasons

36
3
2
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Fig 1 | Flow of participant inclusion in study. MHS=mental health specialists.
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were enrolled from 29 primary care practices and were 
randomly assigned to receive the integrated mental 
health video consultation model (n=187) or treatment 
as usual (n=189). Per general practitioner, a median of 
10 patients were enrolled (range 1-58).

Among all 471 eligible patients, patients who were 
single were less likely to participate in the trial than 
people in a partnership (P=0.02). Whether eligible 
patients participated in the trial was not predicted by 
other sociodemographic and medical characteristics 
(age, gender, education level, employment status, 
degree of managing with the available income, 
chronic physical disease status, patient knowledge of 
local mental health services, symptom severity score 
(Patient Health Questionnaire Anxiety and Depression 
Scale), and the probability of post-traumatic stress 
disorder (primary care PTSD screen for the Diagnostic 
and Statistical Manual of Mental Disorders, fifth 
edition). Given that we were committed to including all 
eligible patients who were referred to the trial but still 
waiting to be enrolled when we reached our planned 
sample size, the final sample size slightly exceeded the 
planned sample size of 320. Of the 376 participants, 
238 (63%) participants were female. The mean age was 
45 years (SD 14; range 18-81). A total of 220 (59%) 
participants had at least one chronic physical disease. 
At baseline, 183 (49%) participants had never received 
any psychiatric treatment or psychotherapy. A total of 
153 (41%) of the 376 participants had a symptom of 
moderate severity and 139 (37%) had a symptom of 
severe severity. The sociodemographic and medical 
characteristics were similar between the intervention 
group and the control group (table 1).

Intervention fidelity
Concerning intervention fidelity, 906 video 
consultations were completed in which 169 (90%) of 
187 participants in the intervention group completed 
all five planned consultations. In 82 (9%) of these 
906 video consultations, the patient was located at 
home due to being at an increased risk for covid-19 
complications. Participants received a median of five 
consultations (range 0-5). In the intervention group, 
172 (92%) participants were regarded as adherent 
based on the intervention integrity score. During the 
intervention period, 18 (10%) participants in the 
intervention group stopped treatment. Regarding 
potential contamination bias, we identified nine 
(5%) participants in the control group who had 
received some form of video consultation during the 
intervention period. Based on the description of the 
covariates grouped by missing data for at least one 
PHQ-ADS item at six months versus no missing data, 
we retained the missing at random assumption and 
proceeded with multiple imputation (supplementary 
material S3).

Primary outcome
At six months, 155 (83%) of 187 participants in the 
intervention group and 133 (70%) of 189 participants 
in the control group were followed up. Specifically, 

we found a significant difference in the proportion of 
participants with missing data for at least one PHQ-ADS 
item at six months between the intervention group and 
the control group (P=0.01). Unintentional unmasking 
of outcome assessors occurred during 20% (59/288) of 
all interviews at six months. For the primary outcome, 
the mean change in the PHQ-ADS score was −9.2 
points (95% CI −10.7 to −7.7) in the intervention 
group and −7.1 points (−8.8 to −5.4) in the control 
group (adjusted mean change difference −2.4 points 
(−4.5 to −0.4), P=0.02). The effect size (Cohen’s d) was 
0.21 (95% CI 0.03 to 0.39). No significant association 
between gender and the primary outcome was noted 
(P=0.95). Supplementary material S4 presents the 
parameter estimates calculated with the fully adjusted 
mixed effect model for the primary outcome based on 
the intention-to-treat dataset. Findings for the analyses 
based on the intention-to-treat complete case dataset 
(missing data not imputed), the per protocol dataset, 
the as treated dataset, and the sensitivity dataset 
did not indicate that the treatment effect was due to 
selection because they did not yield any significant 
differences between the trial groups. Table 2 presents 
findings for all analysis types applied to the primary 
outcome. The responder analysis compared the 
proportion of participants within each study arm who 
had a change at least as large as the minimal clinically 
important difference at six months. Our results showed 
that the proportion of participants in the intervention 
group who had an improvement at least as large as the 
minimal clinically important difference (median of 
70.1%, range 69.0-72.7% for all 10 imputed datasets) 
was 6.8% ((95% CI −4.5 to 18.1), P=0.23), which was 
greater than that in the control group (62.7%, range 
60.8-67.2%). The intraclass correlation coefficient for 
the primary care practice as centre was 0.01.

Secondary outcomes
Follow-up results at 12 months were available for 146 
(78%) of the 187 participants in the intervention group 
and 135 (71%) of the 189 participants in the control 
group. At 12 months, the mean change in the PHQ-ADS 
score (minimally adjusted model) was −11.0 points 
(95% CI −12.6 to −9.4) in the intervention group and 
−8.1 points (−9.8 to −6.4) in the control group (mean 
change difference −2.9 (−5.0 to −0.7), P=0.007). The 
effect size (Cohen’s d) was 0.30 (95% CI 0.08 to 0.52). 
Table 3 presents the summary statistics and results 
from the mixed model analysis of the primary and 
secondary outcomes at all follow-ups.

For the secondary outcomes at six months (minimally 
adjusted model), we detected significantly greater 
improvements in severity of depressive symptoms 
(PHQ-9 score, Cohen’s d 0.26 (95% CI 0.01 to 0.50)), 
psychological distress related to somatic symptoms 
(SSD-12 score, 0.24 (0.03 to 0.45)), health related 
quality of life (SF-12 mental component score, 0.18 
(0.02 to 0.34)), and quality and patient centredness 
of chronic illness care (PACIC-short form, 0.39 (0.17 
to 0.61)) in the intervention group compared with 
the control group. At 12 months in the minimally 
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Table 1 | Baseline characteristics of the intention-to-treat population
Characteristics
Control (n=189) Intervention (n=187) Total (n=376)
Age:
 Mean (SD) 47 (13) 44 (14) 45 (14)
 Median (interquartile range) 50 (21) 44 (22) 47 (21)
Gender, n (%):
 Male 67 (35) 71 (38) 138 (37)
 Female 122 (65) 116 (62) 238 (63)
Marital status, n (%):
 Single 58 (31) 49 (27) 107 (29)
 In a partnership 129 (69) 134 (73) 263 (71)
 Missing 2 4 6
Education level, n (%):
 No secondary general school leaving certificate 1 0 1 (1)
 Secondary general school leaving certificate (9 years) 53 45 98 (26)
 Certificate of 10 grade school of general education in the former German 
Democratic Republic/intermediate school leaving certificate (10 years)

65 78 143 (38)

 Fachhochschule/University entrance qualification 66 64 130 35)
 Missing 4 0 4
Employment status, n (%):
 Vocational training 3 (2) 4 (2) 7 (2)
 University studies 2 (1) 3 (2) 5 (1)
 Employed/self-employed 95 (50) 102 (55) 197 (53)
 Housework 5 (3) 5 (3) 10 (3)
 Unemployed 17 (9) 11 (6) 28 (7)
 On sick leave 52 (28) 44 (24) 96 (26)
 On parental leave 2 (1) 4 (2) 6 (2)
 Retired 13 (7) 13 (7) 26 (7)
 Missing 0 1 1
Managing with available income, n (%):
 Easily 83 (45) 92 (49) 175 (47)
 Not too bad 59 (32) 50 (27) 109 (29)
 Difficult some of the time 28 (15) 29 (16) 57 (15)
 Difficult all of the time 11 (6) 8 (4) 19 (5)
 Impossible 5 (3) 7 (4) 12 (3)
 Missing 3 1 4
Chronic physical disease(s):
 No 78 (41) 77 (41) 155 (41)
 Yes 111 (59) 109 (59) 220 (59)
 Missing 0 1 1
Current psychiatric treatment/psychotherapy, n (%):
 No 168 (89) 174 (93) 342 (91)
 Yes 21 (11) 13 (7) 34 (9)
Past psychiatric treatment/psychotherapy, n (%):
 No 87 (52) 96 (55) 183 (54)
 Yes 80 (49) 74 (43) 154 (45)
 Declined to answer 1 (1) 4 (2) 5 (1)
 Missing 21 13 34
Current psychopharmacological treatment, n (%):
 No 130 (69) 134 (72) 264 (71)
 Yes 58 (31) 51 (28) 109 (29)
 Missing 1 2 3
Past psychopharmacological treatment, n (%):
 No 89 (72) 94 (72) 183 (72)
 Yes 35 (28) 36 (28) 71 (28)
 Missing 65 57 122
Openness to psychotherapy, n (%):
 Strongly disagree 1 (1) 1 (1) 2 (1)
 Disagree 10 (5) 5 (3) 15 (4)
 Agree 29 (15) 30 (16) 59 (16)
 Strongly agree 144 (76) 146 (78) 290 (77)
 Declined to answer 5 (3) 5 (3) 10 (3)
Openness to psychopharmacological treatment, n (%):
 Strongly disagree 24 (13) 25 (13) 49 (13)
 Disagree 58 (31) 56 (30) 114 (30)
 Agree 38 (20) 43 (23) 81 (22)
 Strongly agree 53 (28) 49 (26) 102 (27)
 Declined to answer 16 (8) 14 (7) 30 (8)

(Continued)
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adjusted model, we found greater improvements in the 
intervention group than in the control group: PHQ-9 
(0.20 (0.06 to 0.34)), GAD-7 (0.34 (CI 0.06 to 0.62)), 
and SSD-12 (0.39 (0.15 to 0.63)). Similar to the PHQ-
ADS change scores, differences in the PHQ-9, GAD-7, 
and SSD-12 change scores, favouring the intervention 
group over the control group, were more pronounced 
at 12 months than at six months (table 3). At no 
time point did we identify any significant differences 
between the intervention group and the control group 
in recovery and health related quality of life (SF-12 
physical component score). The prespecified subgroup 
analyses showed that depression and anxiety symptom 
severity, as the primary outcome, was equal across the 
different subgroups. No significant interactions were 
reported (supplementary material S5); however, the 
trial was not powered to detect subgroup differences.

Harms
No serious adverse events attributable to trial 
participation were reported in either group during the 
study. In the intervention group, self-reported data for 
negative effects, as measured using the inventory for 
the assessment of negative effects of psychotherapy 
at six months, were available for 81% (151/187) of 

participants (supplementary material S6). In total, 
28% (52/187) of participants in the intervention 
group reported at least one negative effect attributed 
to the intervention instead of their life circumstances 
(average number of adverse effects per patient 0.6 
(SD 1.1)). Seventeen (9%) participants reported that 
they had experienced more “downs” than “ups” since 
the end of the intervention. Fifteen (8%) participants 
stated that they were anxious that their colleagues 
or friends would learn about their mental health 
treatment. No significant difference was noted in the 
frequency of reported negative effects between women 
(31/96, 32%) and men (21/55, 38%) (P=0.48).

Auxiliary treatment in the intervention group
For the intervention group, 67 (43%) of the 155 
participants who were followed up at six months had 
received specialised mental health care in addition 
to the intervention. Specifically, 7% (11/155)) of the 
participants had received inpatient mental health 
treatment and 37% (57/155) had received some 
form of outpatient care (psychiatric consultation, 
psychotherapy, or psychosocial counselling service) 
in addition to the PROVIDE intervention. Regular 
psychotropic medication was prescribed to 34% 

Table 1 | Continued
Characteristics
Control (n=189) Intervention (n=187) Total (n=376)
Severity of depressive and anxiety symptoms, mean (SD)* 26 (7.5) 27 (7.8) 26 (7.6)
Severity of depressive symptoms, mean (SD)† 14 (5.2) 15 (5.3) 14 (5.3)
Severity of anxiety symptoms, mean (SD)‡ 12 (4.5) 12 (4.3) 12 (4.4)
Level of symptom severity, n (%)§:
 Minimal — — —
 Mild 43 (23) 41 (22) 84 (22)
 Moderate 79 (42) 74 (40) 153 (41)
 Severe 67 (35) 72 (39) 139 (37)
*Patient health questionnaire anxiety and depression scale.
†Patient health questionnaire 9-item depression scale.
‡Generalised anxiety disorder scale.
§Patient health questionnaire anxiety and depression scale.

Table 2 | Parameter estimates calculated with the mixed effect model for the primary outcome of the patient health questionnaire anxiety and 
depression scale

Analysis type

No. of 
people in 
control 
group

Control 
group, 
mean 
(SD)

No. of people 
in intervention 
group

Intervention 
group, mean 
(SD)

Minimally  adjusted 
mixed model 
 analysis (95% CI)* P value

Effect size (minimal-
ly adjusted mixed 
model) (95% CI)

Adjusted mixed 
model analysis 
(95% CI)† P value

Effect size 
(adjusted 
mixed model) 
(95% CI)

Baseline (six 
months)

189 26 (7.5) 187 27 (7.8) — — — — — —

Intention to treat 189 19 (9.8) 187 17 (10) −2.43 (−4.48 to 
−0.38)

0.02 0.21 (0.03 to 0.39) −2.26 (−4.28 to 
−0.23)

0.03 0.21 (0.02 to 
0.39)

Intention to 
treat, complete 
case

112 18 (9.5) 125 17 (10) −1.37 (−3.60 to 
0.92)

0.23 0.08 (−0.05 to 0.21) −1.45 (−3.62 to 
0.79)

0.20 0.09 (−0.05 to 
0.22)

Per protocol 85 17 (9.4) 97 17 (11) −1.63 (−4.27 to 
1.06)

0.23 0.09 (−0.06 to 0.24) −2.00 (−4.54 to 
0.56)

0.13 0.12 (−0.03 to 
0.27)

As treated 93 17 (9.1) 144 18 (11) −0.98 (−3.28 to 
1.37)

0.41 0.05 (−0.08 to 0.18) −1.25 (−3.50 to 
1.05)

0.29 0.07 (−0.06 to 
0.20)

Sensitivity 
dataset

124 18 (9.2) 78 17 (10) −1.82 (−4.29 to 
0.70)

0.15 0.10 (−0.04 to 0.24) −2.03 (−4.45 to 
0.42)

0.11 0.12 (−0.02 to 
0.26)

Effect size measured with Cohen’s d.
CI=confidence interval.
*Intervention v control condition; mixed effect linear regression model minimally adjusted for the respective baseline score and centre.
†Intervention v control condition; mixed effect linear regression models adjusted for the respective baseline score, age, gender, history of depression or anxiety, SF-12 Physical Component Score, 
chronic medical disease, and no. of days between baseline assessment and randomisation.
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Table 3 | Summary statistics and results from the mixed model analysis of the secondary outcomes

Secondary  
outcomes

Control 
group 
(n=189)

Intervention 
group (n=187)

Minimally 
 adjusted mixed 
model analysis 
(95% CI)* P value 

Effect size (minimally 
adjusted mixed 
model) (95% CI)

Adjusted mixed 
model analysis 
(95% CI)† P value 

Effect size 
(adjusted 
mixed model) 
(95% CI)

Patient health 
questionnaire 
anxiety and de-
pression scale

Baseline 26 (7.5) 27 (7.8) — 0.67 — — — —
12 months 18 (9.1) 15 (10) −2.86 (−4.99 to 

−0.73)
0.01 0.30 (0.08 to 0.52) −2.60 (−4.71 to 

−0.49)
0.02 0.29 (0.06 to 

0.53)
Patient health questionnaire 9-item depression scale
Baseline 14 (5.2) 15 (5.3) — 0.35 — — — —
Six months 10 (5.7) 9.1 (5.7) −1.31 (−2.54 to 

−0.09)
0.04 0.26 (0.02 to 0.50) −1.22 (−2.42 to 

−0.02)
0.05 0.24 (0.00 to 

0.47)
12 months 9.5 (5.3) 8.1 (5.8) −1.31 (−2.26 to 

−0.36)
<0.01 0.20 (0.06 to 0.34) −1.24 (−2.18 to 

−0.31)
0.01 0.19 (0.05 to 

0.35)
Seven item generalised anxiety disorder scale
Baseline 12 (4.5) 12 (4.3) — 0.97 — — — —
Six months 8.7 (4.9) 8 (5.1) −0.91 (−1.95 to 

0.13)
0.09 0.15 (−0.02 to 0.32) −0.84 (−1.87 to 

0.18)
0.11 0.14 (−0.03 to 

0.32)
12 months 8.2 (4.5) 7.1 (4.7) −1.36 (−2.48 to 

−0.23)
0.02 0.34 (0.06 to 0.62) −1.22 (−2.30 to 

−0.13)
0.03 0.30 (0.03 to 

0.57)
Somatic symptom disorder-B criteria scale
Baseline 22 (11) 22 (12) — 0.97 — — — —
Six months 19 (12) 18 (12) −2.24 (−4.17 to 

−0.31)
0.02 0.24 (0.03 to 0.45) −2.21 (−4.12 to 

−0.31)
0.02 0.24 (0.03 to 

0.44)
12 months 20 (11) 17 (11) −3.56 (−5.76 to 

−1.36)
<0.01 0.39 (0.15 to 0.63) −3.39 (−5.63 to 

−1.15)
<0.01 0.39 (0.13 to 

0.65)
12 item short form survey
Physical component 
score§:
 Baseline 42 (10) 43 (11) — 0.35 — — — —
 Six months 43 (11) 45 (11) 1.26 (−0.67 to 

3.20)
0.20 0.12 (−0.06 to 0.30) 1.13 (−0.83 to 

3.09)‡
0.26 0.12 (−0.08 to 

0.32)
 12 months 43 (11) 46 (11) 1.85 (−0.05 to 

3.75)
0.06 0.13 (0.00 to 0.27) 1.51 (−0.37 to 

3.40)‡
0.12 0.11 (−0.03 to 

0.26)
Mental component 
score:
 Baseline 30 (7.7) 29 (8.2) — 0.36 — — — —
 Six months 38 (11) 40 (11) 2.47 (0.23 to 

4.71)
0.03 0.18 (0.02 to 0.34) 2.42 (0.19 to 

4.65)
0.03 0.18 (0.02 to 

0.35)
 12 months 39 (11) 41 (12) 2.28 (−0.20 to 

4.76)
0.07 0.14 (−0.01 to 0.30) 2.29 (−0.15 to 

4.73)
0.07 0.14 (−0.01 to 

0.29)
Recovery assessment scale
Personal confidence 
and hope:
 Baseline 10 (3.4) 9.9 (3.7) — 0.69 — — — —
 Six months‡ 12 (4.4) 13 (4.1) 0.54 (−0.22 to 

1.29)
0.16 0.12 (−0.05 to 0.28) 0.54 (−0.23 to 

1.31)
0.17 0.12 (−0.05 to 

0.29)
 12 months‡ 12 (3.9) 13 (4.2) 0.50 (−0.28 to 

1.27)
0.21 0.13 (−0.07 to 0.32) 0.46 (−0.31 to 

1.28)
0.24 0.12 (−0.08 to 

0.31)
Goal and success 
orientation:
 Baseline 5.3 (2) 5.4 (2) — 0.78 — — — —
 Six months‡ 5.4 (2.2) 5.8 (2.2) 0.23 (−0.20 to 

0.67)
0.28 0.14 (−0.12 to 0.39) 0.14 (−0.29 to 

0.57)
0.51 0.09 (−0.18 to 

0.35)
 12 months‡ 5 (2.2) 5.4 (1.9) 0.16 (−0.22 to 

0.53)
0.40 0.09 (−0.13 to 0.31) 0.11 (−0.26 to 

0.49)
0.55 0.07 (−0.15 to 

0.29)
Willingness to ask 
others for help:
 Baseline 7.1 (2.8) 7 (2.9) — 0.77 — — — —
 Six months‡ 8.4 (3.6) 8.8 (3.3) 0.47 (−0.16 to 

1.09)
0.14 0.09 (−0.03 to 0.22) 0.53 (−0.10 to 

1.15)
0.10 0.11 (−0.02 to 

0.23)
 12 months‡ 8.4 (3.1) 8.8 (3.1) 0.28 (−0.32 to 

0.89)
0.36 0.07 (−0.09 to 0.23) 0.28 (−0.34 to 

0.89)
0.37 0.07 (−0.09 to 

0.24)
Reliance on others:
 Baseline 5.9 (2) 6 (1.9) — 0.79 — — — —
 Six months‡ 6.7 (1.8) 6.7 (1.8) 0.08 (−0.27 to 

0.44)
0.64 0.05 (−0.15 to 0.25) 0.11 (−0.25 to 

0.46)
0.56 0.06 (−0.14 to 

0.26)
 12 months‡ 6.5 (1.8) 6.5 (1.9) 0.01 (−0.32 to 

0.34)
0.97 0.00 (−0.15 to 0.16) 0.01 (−0.32 to 

0.33)
0.96 0.00 (−0.14 to 

0.14)
No domination by 
symptoms:

(Continued)
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(53/155) of the participants in the intervention group 
at six months. Differences in the mean change from 
baseline in the PHQ-ADS scores between the subgroup 
of participants in the intervention group who received 
specialised mental health care in addition to the 
intervention and those who did not were small at six 
months (mean change from baseline −10.3 points (SD 
10.03) v −9.2 (8.58), t(153)=0.70, P=0.48) and at 12 
months (−12.9 (10.41) v −10.0 (9.47), t(153)=1.80, 
P=0.07).

Treatment in the treatment as usual group
In the control group, 86% (114/133) of the participants 
who were followed up six months had seen their GP 
a median of four times (range 1-35). The remaining 
14% (19/133) of the participants had not seen their 
GP in that period at all. The proportion of participants 
in the control group who had received some form 
of specialised mental health care (psychiatric 
consultation, psychotherapy, psychosocial counselling 
service, or inpatient or day clinic treatment) was 
47% (62/133) with 24% (32/133) having received at 
least five consultations, including psychotherapy or 
inpatient or day clinic treatment, or both. At six months, 
27% (36/133) of participants in the control group had 
taken or were taking regular psychopharmacological 
medication.

Discussion
Principal findings
The aim of the PROVIDE-C trial was to investigate the 
effectiveness of a new integrated mental health video 
consultation model compared with treatment as usual 
for reducing symptom severity of depression and 
anxiety in patients receiving primary care. At a small 
effect size, the PROVIDE model was more effective in 
reducing not only severity of depressive and anxiety 
symptoms but also of psychological distress related 
to somatic symptoms, at both six months and 12 

months after baseline assessment. Although the 
natural tendency for symptoms to improve over time 
without any specific treatment could account for some 
improvements in depression and anxiety severity 
scores, the effect cannot account for findings in favour 
of the PROVIDE model. 

We did not detect any significant differences between 
the trial groups in the scores for some of the secondary 
outcomes. At six months, no significant differences 
were noted between the groups in the anxiety symptom 
severity score, the physical component score of health 
related quality of life, and the recovery subdomain 
scores. At 12 months, no significant differences were 
noted between the trial groups for the mental or 
physical component scores for health related quality 
of life, the recovery subdomains scores, or the patient 
centredness of chronic illness care score. Compared 
with treatment as usual, the PROVIDE model did not 
seem to offer any additional benefit for recovery. While 
the effect on patient centredness of chronic illness care 
seems to disappear over time, the effect on anxiety 
symptom severity may only occur after a longer period. 
These interpretations must be considered with caution 
because the subgroup analyses were not powered to 
detect significant differences between the trial groups.

Strengths and weaknesses
This study has several limitations. Selection bias is 
a pressing issue in practice based clinical research. 
Ensuring that the investigated population represents 
the targeted population is crucial, yet recruiting 
participants, particularly in primary care, is 
challenging.33 We chose not to use random patient 
selection because of its impracticality in avoiding 
self-selection bias and the excessive prolongation of 
recruitment periods. Additionally, the use of a digital 
clinical trial recruitment support system was considered 
but ultimately rejected because these systems have not 
proven effective in mitigating selection bias in German 
primary care settings and faced substantial practical 

Table 3 | Continued

Secondary  
outcomes

Control 
group 
(n=189)

Intervention 
group (n=187)

Minimally adjust-
ed mixed model 
analysis (95% 
CI)* P value 

Effect size (minimally 
adjusted mixed 
model) (95% CI)

Adjusted mixed 
model analysis 
(95% CI)† P value 

Effect size 
(adjusted 
mixed model) 
(95% CI)

Patient health 
questionnaire 
anxiety and de-
pression scale

 Baseline 2.5 (1.8) 2.6 (1.8) — 0.69 — — — —
 Six months‡ 3.8 (2.5) 4.1 (2.5) 0.48 (−0.11 to 

1.07)
0.11 0.19 (−0.05 to 0.42) 0.38 (−0.21 to 

0.96)
0.20 0.15 (−0.08 to 

0.39)
 12 months‡ 4.1 (2.1) 4.5 (2.3) 0.51 (0.03 to 

0.99)
0.04 0.16 (0.01 to 0.30) 0.46 (−0.02 to 

0.93)
0.06 0.16 (−0.01 to 

0.32)
Patient assessment of chronic illness care-short form
Baseline 2.6 (0.85) 2.4 (0.85) — 0.03 — — — —
Six months 2.4 (0.81) 2.8 (0.9) 0.34 (0.14 to 

0.53)
<0.01 0.39 (0.17 to 0.61) 0.34 (0.15 to 

0.53)
<0.01 0.38 (0.17 to 

0.60)
12 months 2.4 (0.85) 2.5 (0.94 0.13 (−0.07 to 

0.32)
0.19 0.13 (−0.07 to 0.32) 0.13 (−0.06 to 

0.31)
0.18 0.12 (−0.05 to 

0.29)
Data are mean (SD), unless otherwise stated, effect size measured with Cohen’s d.
*Mixed effect linear regression model, minimally adjusted for the respective baseline score and centre for intervention v control.
†Mixed effect linear regression models adjusted for the respective baseline score, age, gender, history of depression or anxiety, 12 item short form physical component score, chronic medical 
disease, and no. of days between baseline assessment and randomisation, for intervention v control.
‡The German version was used.
§Mixed effect linear regression model adjusted for the respective baseline score, age, gender, history of depression or anxiety, chronic medical disease, no. of days between baseline assessment 
and randomisation.
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implementation issues.34 35 Instead, we assumed that 
GPs would not be reluctant to offer trial participation to 
patients with high needs because even if a patient was 
randomised to the control group, the GP could have 
proceeded with usual care, including standard referrals 
to specialists. As such, we relied on GP consultations 
to leverage existing doctor and patient relationships.36 
Although we used broad but clearly defined eligibility 
criteria to enhance representativeness of the general 
population, including patients with conditions who are 
often excluded from psychotherapy trials (eg, medical 
comorbidity, history of psychopharmacological or 
electroconvulsive treatment, subacute schizophrenia, 
and history of substance misuse), this recruitment 
strategy may have introduced selection bias.36-38 
To assess the representativeness of the PROVIDE-C 
sample, we first compared the group of eligible patients 
enrolled in the trial to the group of eligible patients who 
did not consent to enrolment. Most sociodemographic 
and medical variables (age, gender, education level, 
employment status, income management, chronic 
physical disease, knowledge of local mental health 
services, symptom severity (PHQ-ADS), and probability 
of having post-traumatic stress disorder ) did not 
predict trial participation. However, patients who were 
single were less likely to participate (P=0.02). This may 
be explained by an absence of social support in single 
individuals, which is a significant factor in mental health 
care engagement, or by them experiencing higher levels 
of stigma related to mental health issues, leading to a 
preference for self-reliance over seeking professional 
help. On a broader scale, we then progressed with 
comparisons using external data. These comparisons 
showed that the trial participants had significantly 
lower physical health scores (SF-12) and higher 
psychological distress scores (SSD-12) than those in 
another German primary care sample, likely due to the 
inclusion of patients with depression and anxiety.39 
Enrolled patients’ education levels corresponded to 
those of the German general population and their 
suicidal ideation frequencies were largely consistent 
with another sample from a primary care setting.40 
Our recruitment metrics—eligibility fraction (76%), 
enrolment fraction (80%), and recruitment fraction 
(61%)—were within the interquartile range for other 
primary care trials, indicating reasonable recruitment 
effectiveness.41 These findings highlight the inherent 
difficulties in meeting a fully representative and 
unbiased sample in practice based clinical research. 
Future studies should consider using more advanced 
digital recruitment systems and strategies to better 
mitigate selection bias and enhance representativeness. 
These steps could provide a more objective analysis and 
strengthen the validity of study findings. 

The proportions of missing outcome data at six 
months differed between the intervention group and 
the control group. This suggests that loss to follow-
up might be related to participants’ health status; for 
example, more patients with more severe symptoms in 
the control group were less likely to return for follow-
up. However, while missing outcome data are inevitable 

in all randomised controlled trials, we made every 
effort to prevent missing data (eg, prioritising short 
questionnaires, prespecifying analyses, monitoring 
missing outcome data, and sending frequent reminders) 
when designing the trial. To check whether missing 
outcomes led to bias, we compared the covariates (ie, 
the prognostic baseline characteristics) between the 
group of participants with missing data for at least 
one PHQ-ADS item at six months and the group with 
complete PHQ-ADS data at that timepoint and did not 
find any significant differences. Hence, the prognostic 
baseline characteristics were unlikely to be responsible 
for the differences in the proportion of missing data 
between the trial groups. A large difference was noted 
in the long term follow-up at 12 months, where the 
difference in the intervention group was substantially 
greater than that in the control group, which we aimed 
to account for by again applying multiple imputation 
for the missing information.

We decided to use patient reported outcomes 
as direct measures of benefits that were easy to 
record, easy to interpret, and relevant to the patient 
experience as indicated by the endorsement of the 
patient representatives involved in the trial. The 
assessor of outcomes has been argued to be the study 
participant, even if a masked interviewer questions 
the participant.42 In this regard, based on earlier 
evidence, the fact that unintentional unmasking 
occurred in 20% of the participants may have led to 
an exaggerated pooled effect size.43 However, a large 
meta-epidemiological study found no evidence for an 
average difference in the estimated treatment effect 
between trials with and without masked outcome 
assessors.44

In the secondary analysis, we did not detect a 
significant difference between the proportion of 
participants in the intervention group who had an 
improvement at least as large as the minimal clinically 
important difference and the respective proportion of 
participants in the control group. This inconsistency 
is frequently observed in clinical trials and is related 
to the fact that, due to the dichotomisation of 
continuous data, responder analysis ultimately entails 
a reduction in statistical power and should generally 
be avoided as the primary analysis approach.45-47 
Use of minimal clinically important differences as 
dichotomisation thresholds does not ensure clinically 
relevant responder effects.46 48 Nevertheless, reporting 
findings on minimal clinically important differences 
usually facilitates clinicians’ and policy makers’ 
understanding of trial results.

The difference in the change of 2.3 points was lower 
than that of the minimal clinically important difference 
in the PHQ-ADS score (3-5 point change). How might 
this result be explained? According to a recent umbrella 
review of meta-analyses of randomised controlled trials 
of psychotherapies and pharmacotherapies for the 
most commonmental disorders in adults, conditions 
for which very extensive evidence is available “almost 
always had such modest effect sizes when only studies 
with low risk of bias were considered or efforts were 
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made to correct for bias”.49 The observation that 
neither medication nor psychotherapy work as well 
as previously assumed fits well with the general trend 
towards low and decreasing effect sizes in several 
fields.50 In a broader reading, small effects are more 
likely to have been correctly estimated and are more 
likely to reflect the true state of nature.51 Application in 
the real world to patients, many of whom have a much 
worse prognosis than those in trial settings, is more 
challenging and implementation is less effective; as 
such, the effects of both medication and psychotherapy 
become even weaker.49 Therefore, small effect sizes are 
the norm when considering real-world data stemming 
from samples with increased participant diversity 
and captured under the typical conditions of daily 
practice.52 53 Trials that recruit patients in primary care 
usually result in effect sizes lower than 0.3, that is, the 
effect of psychotherapy in primary care is relatively 
small compared with its effect in truly specialised 
care.54 Specifically, a high quality meta-analysis 
showed that cognitive behaviour therapy was more 
effective than the control treatment for depression in 
primary care settings, with a small effective size.55

The PROVIDE-C trial may have featured a quite strong 
control condition in that primary care interventions are 
typically already patient centred, which may lessen 
the likelihood of detecting an effect.56 Moreover, 47% 
of the patients in the control group were referred 
to specialists, including psychotherapists, which is 
covered by the German statutory health insurance. This 
rate is more than twice as high as that of 21% reported 
in a large German epidemiological study.57 Indeed, 
GPs with a particular interest in mental health, with 
some of them even having an additional qualification 
in mental health care, were more likely to participate 
in the PROVIDE-C trial and may have managed their 
patients more effectively than the average GPs, 
decreasing the effect size observed. Furthermore, 
the fact that the GPs were sensitised to the distress 
of their respective patients through inclusion in the 
trial and were therefore possibly more likely to initiate 
specialised care may have also contributed to the 
positive outcomes for the control group.

To balance the trade-off between engaging high 
caseloads and offering an optimal treatment dose for 
improvement, the PROVIDE-C intervention comprised 
five consultations, which corresponds to the lower 
dose range for routinely delivered psychological 
treatments. Further research is needed to explore the 
observation that differences were small in PHQ-ADS 
scores between participants who received specialised 
mental health care in addition to the intervention 
and those who did not. Research needs to delineate 
underlying factors contributing to this result, such 
as the quality and consistency of the specialised care 
provided and individual variations in response to 
treatment. Additionally, investigations into whether 
some subgroups might benefit more from specialised 
mental health care would be beneficial to optimise 
personalised treatment approaches. Indeed, some 
evidence suggests that polysymptomatic primary care 

populations with more severe symptoms may require 
up to 13 sessions to attain reliable and clinically 
significant improvements.58

The trial has substantial strengths. The sample 
predominantly included female participants and 
middle class individuals with free access to health 
insurance. To ensure the generalisability of these 
results, testing the effects in samples that are more 
diverse in terms of economic and ethnic backgrounds 
will be useful. However, we included a wide range 
of patients with respect to age, employment status, 
comorbid chronic physical disease status, and severity 
of depression or anxiety. In summary, trials in any 
setting are rarely fully representative in terms of both 
patient and disease related characteristics. However, 
the population investigated in the PROVIDE-C trial 
is large plausibly represents the target population of 
patients with depression or anxiety disorders who are 
receiving primary care. The PROVIDE-C trial was based 
on sound reimplementation and pilot studies that 
leveraged feedback from key informants to optimise the 
intervention and mirror routine care.17 Although the 
complexity of patients, health professionals, clinical 
settings, cultures, and health care systems limits the 
applicability of trial results, the PROVIDE-C trial was 
a fit-for-purpose trial as indicated by a pragmatic 
explanatory continuum indicator summary-2 
(PRECIS-2) score of 36/45 points.59 For both clinicians 
and patients, the trial was likely clinically relevant: 
recruitment was completed on the original timescale, 
which is rare in studies conducted in primary care 
settings.36 53 Furthermore, four in five eligible patients 
were enrolled in the trial, indicating a high preference 
for the intervention. Given that the trial was tailored 
to the needs of patients whom the trial was intended 
to help and that a broad spectrum of patients with 
depression and anxiety was included, we assume that 
the intervention can be reliably delivered to the entire 
population of primary care patients. This assumption 
is supported by the very low intraclass correlation 
coefficient in our trial, which indicates that variation 
in the outcomes among individuals in one practice 
was less than that between practices. That is, in our 
study individual primary care practices did not have 
a disproportionate effect on the findings of the trial.60

Comparison with other studies
The trial findings suggest that mental health specialists 
virtually co-located in primary care can effectively deliver 
patient centred psychological interventions at the most 
frequent point of care entry, primary care. Moreover, 
the pragmatic and relatively brief intervention, which 
featured five sessions of treatment, improved medium 
term outcomes across a broad spectrum of patients 
with depression, anxiety and psychological distress 
related to somatic symptoms. Our results align with 
the literature on the efficacy of both telemental health 
interventions integrated into primary care settings and 
the colocation of mental health specialists in primary 
care practices.13 15 16 27 61 Specifically, our findings 
strongly support evidence that telemental health 
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interventions conveying practical training for specific 
skills may be particularly suited for treating depression 
and anxiety disorders.62 63 Patients have been shown 
to prefer video consultations at their local primary 
care practice over both video consultations into their 
home and travelling for in-person appointments.64 The 
PROVIDE model, in addition to offering fast access to 
a defined intervention, accounted for patients’ health 
care delivery preferences. Leveraging the familiar 
primary care environment for mental health care may 
facilitate treatment engagement for patients who have 
difficulties developing trust and opening up to new 
people.65 Moreover, relying on primary care practices 
as a place for mental health treatment may mitigate 
physical and psychosocial limitations related to 
patients’ homes (eg, a scarcity of privacy or technical 
equipment, distraction, coercion, or violence). In 
Germany, as in many countries around the world, social 
distancing started with the beginning of the covid-19 
pandemic in March 2020, which was the month when 
the PROVIDE-C trial started. In many countries, the 
relaxation of telemedicine regulations and telemental 
health use rapidly increased, with almost complete 
virtualisation of specialised mental health care 
occurring by the end of the first year of the pandemic.66 

67 Hence, the pandemic may have facilitated the 
adoption of the PROVIDE model into routine care. 
Leveraging major facilitators for positive remote care 
experiences from the service users’ perspective, the 
model engaged patients in receiving telemental health 
services through the existing relationships with their 
GPs and offered low threshold access to the necessary 
technology, particularly for elderly individuals.68

What the study adds
Although the small effect size of this study was small, 
we argue that it is still meaningful to patients and 
service providers for several reasons.

More patients might be able to receive treatment via 
video based mode of delivery. 

A small effect size (Cohen’s d) of 0.20, as measured 
in this trial, is equivalent to an 11% difference in 
outcomes between therapy conditions (ie, affecting 
110 people per 1000 people treated).69 Considering 
that thousands of GPs treat an even larger number 
of patients each year, such a small effect does matter 
because it is linked to a collective and cumulative 
positive impact on population health need in terms of 
depression and anxiety disorders. Small effects that 
accumulate over time and at scale are highly likely to 
be consequential from a public health perspective.51 

70 This applies to a condition such as depression 
with important and consequential outcomes (eg, 
long term disability or suicide). Important outcomes 
are primarily, if not entirely, influenced by numerous 
factors, each exerting only a very small effect.71

The PHQ-ADS score was stable at 12 months, which 
is in accordance with evidence that psychotherapy has 
greater long term effects.72

The PROVIDE-C intervention entailed relatively low 
intensity and short term treatment, yet its effect is 

similar to what can be expected from psychological 
therapy by on-site mental health workers to patients 
in primary care settings and psychotherapy.73 Given 
that the model has not been linked to serious adverse 
effects and is of minimal inconvenience for patients 
and providers, the extent of the observed treatment 
effect warrants further study.

Conclusions and policy implications
Meaning of the study
The trial assessed the effectiveness of the PROVIDE 
model, an integrated mental health video consultation 
model in reducing depression and anxiety symptoms 
among primary care patients. The PROVIDE model 
showed a small but significant effect in reducing these 
symptoms, along with psychological distress related 
to somatic symptoms, at six and 12 months. While 
symptoms tend to improve naturally over time, the 
PROVIDE model offers additional benefits beyond 
treatment as usual.

How this study could promote better decisions
Despite the small effect size below the average 
minimal clinically important difference, the consistent 
improvement in symptoms with the PROVIDE model 
is meaningful given the high prevalence of depression 
and anxiety in community settings. Implementing the 
PROVIDE model more widely could enhance access to 
mental health care, especially in primary care settings 
where it can mitigate geographical and temporal 
barriers.

Unanswered questions and future research
Several questions remain unanswered and warrant 
further research. The small effect size, although 
significant, indicates a need to explore the factors 
affecting the variability in individual responses to 
treatment with the PROVIDE model. Moreover, the 
under-representation of younger individuals in our 
sample suggests a need to better understand how 
different age groups might benefit from telehealth 
interventions. Additionally, the dose effect association 
of the PROVIDE intervention remains unclear. While 
our intervention entailed a relatively low intensity 
and short treatment duration, further research is 
necessary to determine the optimal number of sessions 
and intensity required for different patient subgroups 
to result in clinically significant improvements. 
Understanding these dynamics will help tailor 
interventions more effectively and maximise their 
public health impacts. Finally, future studies should 
also investigate the long term sustainability and cost-
effectiveness of the PROVIDE model across diverse 
demographic and socioeconomic groups. Addressing 
these gaps will be essential for refining telehealth 
interventions and optimising their benefits for a 
broader patient population.
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