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Transmural collaborative 
care model for the review 
of antipsychotics: a feasibility 
study of a complex intervention
Kirsti M. Jakobs 1,2*, Karlijn J. van den Brule‑Barnhoorn 1, Jan van Lieshout 3, 
Joost G. E. Janzing 4, Wiepke Cahn 5, Maria van den Muijsenbergh 1,6, Marion C. J. Biermans 1 & 
Erik W. M. A. Bischoff 1

General practitioners (GPs) are often unaware of antipsychotic (AP)‑induced cardiovascular risk 
(CVR) and therefore patients using atypical APs are not systematically monitored. We evaluated the 
feasibility of a complex intervention designed to review the use of APs and advise on CVR‑lowering 
strategies in a transmural collaboration. A mixed methods prospective cohort study in three general 
practices in the Netherlands was conducted in 2021. The intervention comprised three steps: a digital 
information meeting, a multidisciplinary meeting, and a shared decision‑making visit to the GP. We 
assessed patient recruitment and retention rates, advice given and adopted, and CVR with QRISK3 
score and mental state with MHI‑5 at baseline and three months post‑intervention. GPs invited 57 of 
146 eligible patients (39%), of whom 28 (19%) participated. The intervention was completed by 23 
(82%) and follow‑up by 18 participants (64%). At the multidisciplinary meeting, 22 (78%) patients were 
advised to change AP use. Other advice concerned medication (other than APs), lifestyle, monitoring, 
and psychotherapy. At 3‑months post‑intervention, 41% (28/68) of this advice was adopted. Our 
findings suggest that this complex intervention is feasible for evaluating health improvement in 
patients using AP in a trial.

Care for patients using antipsychotics (APs) is complex, and general practitioners (GPs) have become increasingly 
involved in this care. They participate in a growing trend of initiating APs off-label, e.g. for anxiety, personality 
disorders, or sleeping  problems1–4. In 55% of the cases in the Netherlands, APs are prescribed by  GPs5.

Mainly atypical APs have been shown to increase cardiovascular risk (CVR)6,7. Patients using APs should be 
monitored at least annually to find and treat adverse effects according to international  guidelines8–11. In many 
countries, such as the UK and the Netherlands, in primary care, chronic disease management programs have 
been developed for CVR management (CVRM)12,13. In these programs, trained nurses help patients to reduce 
CVR with lifestyle interventions and medication.

However, patients on APs are rarely included in CVRM  programs14,15. In our earlier study, examining the 
facilitators and barriers for CVRM for patients with severe mental illness (SMI) and/or APs, GPs mentioned 
several barriers, including a lack of awareness of the elevated risk, reluctance to invite these patients to their 
program as this could be complicated and time-consuming, and low expectations on the capability of these 
patients to develop a healthy  lifestyle14. GPs stated that they feel responsible for their patient’s health, but that 
changes to the APs should be the responsibility of the  psychiatrist14.

Papers about the efficacy of interventions to lower the CVR of patients with SMI and/or APs in primary care 
are scarce. Only one comprehensive trial, Primrose, studied this among patients with an SMI, high levels of 
cholesterol, and one other risk  factor16 but found no difference on total cholesterol level at 12 months follow-up.

OPEN

1Primary and Community Care Department Nijmegen, Radboud University Medical Center, Nijmegen, The 
Netherlands. 2Zorggroep Onze Huisartsen, Arnhem, the Netherlands. 3IQ Health Science Department, Radboud 
University Medical Center, Nijmegen, The Netherlands. 4Psychiatry Department, Radboud University Medical 
Center, Nijmegen, The Netherlands. 5Psychiatry Department, University Medical Center Utrecht, Utrecht, The 
Netherlands. 6Pharos, Dutch Centre of Expertise On Health Disparities, Utrecht, The Netherlands. *email: 
Kirsti.Jakobs@radboudumc.nl

http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-024-62349-9&domain=pdf


2

Vol:.(1234567890)

Scientific Reports |        (2024) 14:12367  | https://doi.org/10.1038/s41598-024-62349-9

www.nature.com/scientificreports/

We think that a transmural intervention in which the GP is supported by a psychiatrist about considering 
specific AP side effects and interactions can raise the efficacy. For instance, dose reduction and switching to an 
AP drug with a better metabolic profile are promising strategies to lower CVR. The intervention must help to 
overcome the barriers mentioned by GPs and address relevant patient factors, which may hinder the required 
personalization of CVRM.

To tailor care to patients’ specific needs, a complex intervention was developed by a regional transmural 
task force consisting of relevant stakeholders, e.g. GPs, psychiatrists, nurses, people with lived experience, and 
pharmacists (see project description and figure S1 in the supplements)17. This intervention is called ‘Transmu-
ral collaborative care model for CVRM and medication review for patients using AntipsyChoTICs (TACTIC)’ 
(Fig. 1). After completing TACTIC, both patients and professionals are better prepared to follow the regular 
CVRM program in the general practice.

Authors of a recently published review reported a paucity of papers on conducting AP medication reviews 
in primary  care18. TACTIC meets the recommendations made by the authors for such an intervention: to foster 
conversations between GPs and patients, to increase knowledge regarding AP treatment, and enable appropriate 
and safe  prescribing18.

TACTIC is a complex intervention, as defined by the British Medical Research  Council19, and, therefore, 
conducting a mixed methods feasibility study before conducting a trial is recommended. The results of a compre-
hensive qualitative study will be reported separately. If proven feasible, the potential effects of TACTIC on CVR 
and mental health in patients using APs will be studied in a future stepped-wedge cluster randomized controlled 
trial, which has been planned for 2023 and 2024 (clinicaltrials.gov NCT05647980). The main objective of this 
quantitative feasibility study was to evaluate the delivery of TACTIC, including recruitment and retention of 
subjects. Secondary objectives were to outline the baseline characteristics of this patient group; to explore the 
numbers and types of advice given regarding the use of APs and CVR during the multidisciplinary meetings; 
and a preliminary examination of the effectiveness.

Methods
Ethics
Ethical approval for this study was waived by the local Medical Research Ethics Committee Arnhem/Nijmegen 
(file number 2020-7240). This study was conducted according to Dutch legislation on privacy and the Declara-
tion of Helsinki. All patients were properly informed and gave written informed consent.

Study design
In 2021, we conducted a prospective cohort feasibility study in which we implemented the TACTIC intervention 
in three Dutch general practices and followed participants for 3 months after they received the intervention. 
Reporting is in line with the CONSORT extension for randomized pilot and feasibility  trials20,21.

Setting
Three practices were approached and agreed to participate. These practices are members of the primary care 
cooperative ‘Onze Huisartsen’, located in the Eastern part of the Netherlands, which united 105 general practices 
with 385,408 registered patients at the time of the study. Of these patients, 4,045 (1.05%) were ≥ 25 years of age 
and used APs.

Participants
The criteria for patient inclusion and exclusion are shown in Table 1. In our future trial, we intend to assess our 
primary outcome CVR using the QRISK3 score (see the explanation of the QRISK3 algorithm in the ‘Data analy-
sis’ section). The QRISK3 algorithm is only valid for people who do not already have a diagnosis of cardiovascular 
disease (CVD; coronary heart disease or stroke/transient ischemic attack). Therefore, a history of cardiovascular 
diseases is one of the exclusion criteria of our study.

Each GP generated a list of eligible patients based on the electronic medical records (EMRs)24. The list 
included all patients meeting the criteria as described in Table 1. To exclude patients under psychiatric care, GPs 
had to check for any correspondence. However, the GPs informed us that, during the process of inviting patients, 

Figure 1.  The TACTIC intervention consists of a webinar, a multidisciplinary meeting, and a shared decision-
making visit.
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many times correspondence was lacking when a psychiatrist was involved. Therefore, we changed the definition 
of our inclusion criterion ‘Under care of the GP for mental disorder’ from ‘not under care of a psychiatrist’ to 
‘the prescriber of the AP must be the GP’. After all, the prescriber is responsible for monitoring adverse effects.

We expected to include 84 eligible patients in three practices, based on the average number of AP users in 
Dutch general  practices5 and the number of registered patients in the participating practices. This amount is 
enough to evaluate the delivery of TACTIC and will show how many practices we need to include to reach the 
preferred sample size in our future trial.

GPs invited the selected patients by telephone in the period March to May 2021. In case patients were inter-
ested, further information about the study was sent to them by mail. Study information was tailored to read-
ers with a low literacy level. Each patient was then called by members of the research team (KMJ or KJvdBB) 
to answer possible questions and check the study criteria. All patients who were willing to participate signed 
informed consent and were invited to their general practice for a baseline assessment before the TACTIC inter-
vention started. Details of the baseline assessment will be described later on.

TACTIC intervention
TACTIC comprised three unique and consecutive steps (also see Fig. 1):

• Step 1. A 90-min digital group meeting to inform patients and their close ones about the multidisciplinary 
meeting in Step 2. We used an online tool called WebinarGeek, in which patients could join anonymously, 
chat live, and replay the  recordings25. During the webinar, the individuals with whom the patient would 
interact during the multidisciplinary meeting introduced themselves and clarified their roles. This was par-
ticularly essential for the patient coach with lived experience and the nurse since patients were not aware 
of how they could benefit from their assistance. After the webinar, and as an extra preparation for the next 
step, each patient’s pharmacist provided information on medication use and interactions. In the Netherlands, 
patients are free to choose their preferred pharmacy. However, they don’t often switch pharmacies as only 
1.9% of patients receive medication from a different pharmacy than the one they used in the previous  year26. 
All relevant information was shared with the psychiatrist using digital  consultation24; this included diagno-
ses, medication, blood pressure, body mass index (BMI), laboratory results on CVR, pharmacist medication 
review, results of the side effects questionnaire, and the most recent psychiatrist’s letter (if available).

• Step 2. A 15-min multidisciplinary meeting per patient. The time allotted for individual meetings was con-
sidered to be enough and an efficient use of all caregivers’ time. At the meeting, the patient, a caregiver 
(optional), the GP, a psychiatrist, a nurse specialized in CVRM or mental health, and a patient coach with 
lived experience evaluated the patient’s medication and CVR. The role of the coach was to underline the 
patient’s perspective and to introduce sources of support within the community to improve their well-being27. 
The multidisciplinary meeting resulted in individualized advice on AP use (continuation, deprescribing, or 
switching) and reducing CVR by lifestyle strategies and possibly medication.

• Step 3. A visit to the GP in which the advice of Step 2 was used to draw up an individualized treatment plan 
by shared decision-making.

Three months after receiving the TACTIC intervention, all participants were invited for a follow-up visit with 
the nurse for measurements and to evaluate the plan.

Outcome measurements
For our main objective, i.e. to evaluate the delivery of TACTIC, including recruitment and retention of subjects, 
we collected at three months follow-up the following information. The GPs manually added whether they invited 
each patient, and reasons for non-invitations or non-participations, to an anonymized list of eligible patients 
that was received by the research team via secured email. After obtaining informed consent, patients visited their 

Table 1.  In- and exclusion criteria. AAP atypical antipsychotic, ATC anatomical therapeutic chemical, CVD 
cardiovascular disease, CVRM cardiovascular risk management, GP general practitioner, ICPC International 
Classification of Primary Care. *The prescriptions from the ATC  codes22. **QRISK3 is a tool to calculate 
a person’s risk of developing a CVD over the next 10  years12. ***The diagnoses from the ICPC  codes23.

Inclusion criteria

Chronic use of AAPs, defined as ≥3 prescriptions or ≥2 repeat prescriptions or a label for chronic use. The ATC codes* are similar to those in 
the QRISK3** algorithm as far as they are registered in the Netherlands: N05AX12, N05AD06, N05AH02, N05AE05, N05AH03, N05AX13, 
N05AH04, N05AX08, N05AE03, N05AX15, N05AX16
Under care of the GP for mental disorder. First, this was defined as “not under care of a psychiatrist” based on the lack of correspondence in 
the patient’s electronic medical record in the past 12 months. However, it appeared that correspondence was often missing even though the 
patient was still seeing a psychiatrist. Therefore, we changed the definition to: “the GP authorized the renewal of AAP prescriptions” and is 
therefore responsible for monitoring the pros and cons.

Exclusion criteria

Age <25 or >84 years. The QRISK3** algorithm is not validated for these age groups
A history of CVD, signalled by the ICPC codes*** K74, K75, K76, K77, K90.00, K90.03, K92.01, and K99.01. QRISK3** can only be used for 
patients without CVD
A diagnosis of delirium or dementia (ICPC codes*** P15.02, P70 or P71). The execution of the TACTIC intervention is unsuitable for 
patients on AAP for these diagnoses.
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GP for baseline measurements (T0). Their participation in TACTIC was documented in the EMR, including 
dates, advice, and plans.

For our secondary objective ’to outline the baseline characteristics of this patient group’ we collected from 
the EMR of each practice the following CVR measures: BMI, systolic blood pressure (including variability), lipid 
measurements, estimated glomerular filtration rate, albumin-to-creatinine ratio, and smoking status. Moreover, 
all actual diagnoses relevant for inclusion and exclusion and estimation of CVR, all prescriptions of the past 
5 years, relevant referrals, financial records indicative of socioeconomic status (in the Netherlands, per capita 
rates are higher in deprived areas), and recorded advice and treatment plans concerning TACTIC were collected.

Data from questionnaires
Participants completed the following digital questionnaires at baseline (a total of 37 questions):

• Questions about smoking habits, achieved education level (low, middle, or high)28, ethnicity, and family 
history of CVD.

• The Somatic Mini Scale (SMS), based on the Liverpool University Neuroleptic Side Effect Rating Scale, in 
which patients score 18 adverse effects of their medication on a five-point Likert scale. The score ranges from 
0 to 72. This questionnaire was developed by Mental Health Services Central, a community mental health 
service provider in the Netherlands, and is in the process of validation. According to Mental Health Services 
Central, a score of 30 or higher is hazardous and should be reported to the  prescriber29.

• The Mental Health Inventory (MHI-5), a subscale of the 36-item Short-Form Health Survey, to measure 
mental health-related quality of  life30. The score is between 0 and 100, and patients with a score ≥ 60 are 
considered mentally healthy.

• The EuroQol 5 dimensions 5 levels (EQ-5D-5L) questionnaire, to measure the generic quality of  life31. These 
five questions were included to enable us to compute quality-adjusted life years in the future trial. The scores 
range from less than 0 (where 0 is the value of a health state equivalent to death; negative values represent 
values as worse than death) to 1 (the value of full health).

For our secondary objective ’to conduct a preliminary analysis of the effectiveness’, at the 3-month follow-up 
visit with the practice nurse, we collected CVR measures (T1) from the EMR. The questionnaires were repeated 
and supplemented with the Dutch-validated 8-item Client Satisfaction Scale (CSQ-8)32. The latter is recom-
mended for use in psychiatric patients to measure patients’ satisfaction with  care32. The sum of eight sub-scores 
about different aspects of therapy (TACTIC) can vary between 8 and 32, with higher scores indicating greater 
satisfaction.

Data analysis
The data were examined using descriptive statistics. Means and standard deviations (SDs) were calculated for 
continuous data, and frequencies and percentages were calculated for categorical data. For the analysis of changes 
in QRISK3 score, we used the Wilcoxon signed-rank test in SPSS (version 25).

QRISK3 algorithm
To assess CVR, the Dutch guideline advices to use  SCORE13. We opted for QRISK3 over SCORE because SCORE 
fails to take into account the extra risk that comes with an SMI or the use of  APs33, and it is not validated to evalu-
ate the risk of patients who suffer from diabetes. For patients with diabetes, the predicament involving the use 
of antipsychotic is even more pressing than for those who do not have diabetes. Therefore, we used  QRISK334, 
which does include diabetes and the aforementioned additional risks for this patient group. QRISK3 is designed 
as a screening tool. We had to make adjustments to the QRISK3 score algorithm to enable us to measure change. 
These adjustments are found in Table S1 in the supplements. The Townsend deprivation score (TDS) is one of 
the variables of the QRISK3 score. In the Netherlands, a different deprivation index is  used35,36. In the QRISK3 
score algorithm, the TDS was set to zero because we did not have this information. Additionally, we applied a 
revised TDS score and reported this as QRISK3_TDS. To avoid overestimation of the risk, we used the TDS value 
at p20 (below which are the 20% most deprived of the British population) for the 10% most deprived patients 
in the Dutch population, who are identified in the financial EMRs, which are based on postal codes stratified by 
measuring three variables: wealth, level of education, and  unemployment37.

Additional analyses of QRISK3 score
In absolute risk assessments like QRISK3 the influence of unmodifiable CVR factor like age is high. To gather 
more insight about what can be gained in health improvement for this often overlooked patient group, we wanted 
to explore different outcome measures to show health effects for the individual rather than the mean changes. 
Therefore, we calculated the room for improvement for each individual (qrisk_max_achievable_reduction), 
which is the difference from a QRISK3 score of a person with all modifiable risk factors optimized. Furthermore, 
we calculated the proportional risk reduction by using this formula: (qrisk3_score_T0—qrisk3_score_T1) / 
qrisk_max_achievable_reduction) * 100 (Table 2).

The proportional risk reduction expresses that a patient with 10% risk, who could improve to 5% has a maxi-
mum of 5% risk reduction. An improvement of 1% would be a proportional risk reduction of (1:5 *100 =) 20%.
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Table 2.  Participant characteristics at baseline (n = 28). ADHD attention deficit hyperactivity disorder, AP 
antipsychotic, CVD cardiovascular disease, CVR cardiovascular risk, EQ-5D generic quality of life, MHI 
Mental Health Inventory, PTSD post-traumatic stress disorder, QRISK person’s risk of developing a heart 
attack or stroke over the next 10 years, SD standard deviation, TDS Townsend deprivation score. *Definition 
of grouping according to Central Bureau voor de Statistiek (Statistics Netherlands)28. **Light smoker < 10, 
moderate 10–19, heavy > 19 cigarettes a day.

Demographic

Age in years mean (SD) 49 (11.1)

Female n (%) 13 (46.4)

Country of birth

The Netherlands n (%) 24 (85.7)

Morocco n (%) 2 (7.1)

Other n (%) 2 (7.1)

Education*

Low n (%) 7 (22.2)

Middle n (%) 11 (40.7)

High n (%) 10 (37.0)

Low socioeconomic status n (%) 10 (35.7)

Mental health

 Primary psychiatric disorders

  Depressive disorder n (%) 6 (21.4)

  Personality disorder n (%) 5 (17.9)

  PTSD n (%) 4 (14.3)

  Autistic spectrum disorder n (%) 3 (10.7)

  Anxiety disorder n (%) 3 (10.7)

  Bipolar disorder n (%) 2 (7.1)

  Psychosis n (%) 2 (7.1)

  Anorexia nervosa n (%) 1 (3.6)

  ADHD n (%) 1 (3.6)

  Insomnia n (%) 1 (3.6)

AP agent

 Quetiapine n (%) 16 (57.1)

 Risperidone n (%) 7 (25.0)

 Aripiprazole n (%) 3 (10.7)

 Olanzapine n (%) 2 (7.1)

Adverse effects for APs

 Not at all 0

 Very little 0

 A little n (%) 3 (10.7)

 Much n (%) 16 (57.2)

 Very much n (%) 9 (32.1)

 MHI-5 score mean (SD) 56.79 (18.01)

Quality of life:

 EQ-5D score mean (SD) 0.31 (0.28)

CVR:

 QRISK3 score mean (SD) 11.17 (14.51)

 QRISK3 score with revised TDS mean (SD) 11.89 (14.85)

Smoking**

 Never n (%) 8 (28.6)

 Past n (%) 10 (35.7)

 Light n (%) 4 (14.3)

 Medium n (%) 5 (17.9)

 Heavy n (%) 1 (3.6)

 Atrial fibrillation n (%) 1 (3.6)

 Migraine n (%) 3 (10.7)

 Chronic kidney disease, stages 3–5 n (%) 4 (14.3)

 Family history of CVD n (%) 13 (46.4)

 Diabetes mellitus type 2 n (%) 2 (7.1)

 Chronic corticosteroids n (%) 2 (7.1)

 Statins n (%) 1 (3.6)

 Antihypertensive medication n (%) 4 (14.3)
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Results
Recruitment and retention of subjects
Figure 2 shows the flow chart of included and excluded patients in the pilot practices and the GPs’ reasons for 
exclusion resulting in 28 participants. No reason was given for approximately 61% (n = 55) of eligible patients. 
Recruitment was between March 1 and May 1, 2021. It is noticeable that 24 patients were cared for by a psychia-
trist without the knowledge of the GP. There was a lack of follow-up or it was incomplete for 36% (n = 10). The 
details of these cases are shown in Table 3. The dropouts were not associated with changes in AP prescriptions. 
The data collection ended 4 months after the last multidisciplinary meeting.

Baseline characteristics
The baseline characteristics of the participants are shown in Table 2. The mean participant age was 49 years 
(SD = 11). The socioeconomic status was low in 35.7% of participants. The educational level was high in 37%. 
Quetiapine was the most commonly prescribed AP agent. Only 14% of the participants had a diagnosis of psycho-
sis or bipolar disorder. All participants reported adverse effects. The mean score of the SMS was 22.5 (SD = 10.6), 
which is categorized as ‘high’. Nine (32%) participants scored ≥ 30, which is categorized as ‘very high’ (should 
be reported to the prescriber). The mean MHI-5 score was 56.8 (SD = 18.01). The distribution of QRISK3 was 
positively skewed, as shown in Fig. 3. We did not find a statistical significant or clinical significant difference of 
mean QRISK3 score between the dropouts and those who had a complete follow-up (Fig. 3).

Numbers and types of advice given
The intervention was completed by 23 of 28 participants (82%). The multidisciplinary meeting (step 2) gener-
ated multiple pieces of advice per patient, based on current insights and guidelines and taking into account 
the patients’ wishes. Supplement Table S2 shows the type and topic of the advice and whether it was adopted. 
The majority of the patients were advised to change their AP use immediately or in the future (59% and 19%, 

Figure 2.  Flow chart of inclusion and exclusion and follow-up of patients. AP, antipsychotic; CVD, 
cardiovascular disease; GP, general practitioner.
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Table 3.  Lack of or incomplete follow-up. ADHD attention deficit hyperactivity disorder, AP antipsychotic, 
PTSD post-traumatic stress disorder.

ID Reason for drop out
Timing in relation to 
intervention

Advice multidisciplinary 
meeting Changes in prescriptions

Diagnoses related to AP 
prescription

24 Dissatisfaction with step 2 Shortly after step 2 Consider lowering Abilify 15 mg 
in the future

Ended study therefore no further 
data Bipolar disorder

12 Died of cancer Shortly after step 2 Consider halving dosage Que-
tiapine No changes Anxiety disorder

16 Attempted suicide and admission 
to clinic Shortly after step 1 Depressive disorder

27 2 admissions to hospital for dys-
regulation diabetes mellitus Between step 1 and 2 Consider lowering Pregabalin No changes PTSD*

01 Divorced and became homeless Between step 3 and follow-up

Due to high anxiety level, lower-
ing Quetiapine is not appropri-
ate. Trial treatment Topiramate 
25 mg is an option. Smoking 
cessation

No changes Quetiapine, started 
Varenicline PTSD*

11 Grandmother entered palliative 
stage Between step 3 and follow-up

Smoking cessation. Lower dos-
age Quetiapine from 50 mg to 
37.5 mg

Quetiapine was lowered from 50 
mg to 25 mg, started Varenicline

Anxiety disorder,Depressive 
disorder, anorexia

13
4 children who had been placed 
under guardianship unexpectedly 
came back home

Between step 1 and 2 Schedule a meeting with all 
health workers involved No changes Borderline personality disorder, 

ADHD**, sleeping problem

22 Spouse got cancer, palliative 
trajectory Between step 3 and follow-up

Risperidone from 1.0 mg to 0.5 
mg or switch to Quetiapine 25 
mg. If overstrung, then back to 
Risperidone 1mg

Risperidone was lowered from 1 
mg to 0,5 mg

Autism spectrum disorder, atten-
tion deficit hyperactivity disorder

26 Left for Morocco Between step 3 and follow-up
Quetiapine nightmares. Alterna-
tives: Topiramate 25 mg or 
Mirtazapine

Tried Topiramate, not satisfac-
torily

Depressive disorder, sleeping 
problem

28 Missing Between step 3 and follow-up

Citalopram is relatively high 
dosed, reduced to 30 mg in a sta-
ble period. If that goes well then 
reduce Olanzapine to 2.5 mg or 
switch to Haldol or Risperidone

No changes Bipolar disorder

Par�cipants with complete follow-up

Par�cipants who dropped out
 SD, standard devia�on.

Figure 3.  Distribution of QRISK3 score at baseline.
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respectively). After 3 months, 41% of all advice (28/68) was followed. Out of 10 smokers, eight completed the 
intervention. Five of eight agreed on smoking cessation during the multidisciplinary meeting, and four of them 
had quit smoking at the follow-up visit.

Potential effectiveness of TACTIC
For participants with a complete follow-up, the QRISK3 scores at follow-up were significantly lower than at 
baseline (Z = − 2.112, p = 0.035). The table in the supplements (Table S3) displays the change in all secondary 
outcome variables of patients who completed follow-up. The proportional risk reduction is presented in supple-
ments Fig. S2. The mean improvement was 25.4% (n = 18, SD = 58.7). The improvement on the MHI-5 score was 
not significant (Z = 0.264, p = 0.79). All changes in patient outcomes can be seen in the supplement Table S3. The 
patients’ satisfaction with the intervention was slightly above neutral (n = 21, mean CSQ-8 score = 23, SD = 5.6).

Discussion
We assessed the feasibility and the potential health effects of a transmural collaborative care model for patients 
using APs treated in general practice. This pilot study shows that the intervention is executable in primary care, 
although it will not reach all eligible patients since many would not participate.

It appeared that 78% of participants were advised to change their use of AP now or in the future. Other advice 
concerned other medication, lifestyle, monitoring, and psychotherapy. At 3 months, 41% of all advice had been 
adopted. Of 10 smokers, four had quit smoking (40%). We found a small but significant improvement of the 
absolute QRISK3 score between baseline and follow-up. This result must be interpreted with caution because of 
the small number of participants and the high drop-out rate (36%). Dropping-out was never associated with a 
reduction in AP medications. On the one hand, the participants who were motivated enough to do the follow-up 
visit were more likely to lower their QRISK3 score. On the other hand, 43% (n = 12) of the participants had no 
room for improvement on their QRISK3 score because it was already low at baseline and the follow-up time of 
3 months was short. Therefore, the significant change seems a promising result.

The main strength of this study is the real-life execution of an innovative and complex intervention that 
combines the skills of different professionals and has the potential to improve patients’ cardiovascular health 
in primary care. We learned a lot about characteristics of our target group and pitfalls that should be avoided 
in the trial.

A principal limitation was the low number of participants. A lot of eligible patients were not invited without 
a known reason, which could have led to selection bias. This was an unexpected outcome caused by the high 
workload of the GPs, who were already challenged by the COVID pandemic. We will adjust the inviting routine 
in such a way that the burden on practices is reduced. Many eligible patients were difficult to reach or unwilling 
to participate. Former research shows that patients with SMI are a vulnerable group who experience social prob-
lems on many often intertwined  levels38,39. This could make them more difficult to reach, involve, and maintain 
follow-up. A qualitative study on patient factors that influence access to primary care found that such people 
often experience unstable housing and do not have a fixed address or telephone  number40.

A scoping review into cancer screening also found that people with SMI participate less  often41. Factors 
involved are psychiatric symptoms, fear, distrust in the health care system, and low priority. Facilitators to par-
ticipate are support, good health care experiences, and making participation  easy42.

Of all people who agreed to participate, 36% dropped out before the follow-up visit after 3 months. The rea-
sons for dropout were in accordance with the aforementioned vulnerability to social  problems38,39. The role of 
the patient coach with lived experience, to introduce sources of support within the community, can be important 
during and after the TACTIC intervention.

Our aim was to include patients who are not being treated by a psychiatrist. During the inclusion of patients, 
we learned that a selection of who is being treated by a psychiatrist based on the correspondence in the EMR is 
unreliable, because letters from the psychiatrist are often missing. This is in line with an article by van Hasselt 
et al. in 2015, describing poor communication between Dutch psychiatrists and  GPs43. Guidelines on commu-
nication and responsibilities would be helpful. The NICE guidelines, contrary to the Dutch guidelines, make 
explicit recommendations regarding referral to secondary care, referral back to primary care, and monitoring 
and treatment of CVR  factors9.

Risk-estimation tools such as QRISK3 are not really suited to quantify change in CVR after an intervention. 
After all, every risk-lowering intervention needs time to reduce atherosclerosis. However, in daily practice, GPs 
use these tools to explain to patients how much a strategy will help them to lower their risk. American research-
ers developed an algorithm that resulted in a one-page handout showing the modifiable risk factors to patients 
with SMI and their  clinicians44. Patients in practices who used this tool had a 4% relative risk reduction in total 
modifiable CVR after 12 months compared with patients in control  practices44. We also compared the QRISK 
change in modifiable risk factors: the proportional risk. In a consensus meeting, we discussed the use of a relative 
or absolute measure as primary outcome for the upcoming trial. The conclusion of the meeting was that GPs find 
a change in absolute risk more convincing because relative risk may obscure the magnitude of the effect on CVR.

The construction of the QRISK3 algorithm causes a skewed distribution. Every risk factor contributes to a 
higher risk, and fewer people have an accumulation of risk factors. Many people, even in this population, have 
a QRISK3 score so low that they cannot improve it. A threshold QRISK3 score in the inclusion criteria for the 
trial will improve efficacy. It will also limit the number of eligible patients for each GP. Presuming that the large 
group of uninvited patients in this pilot study was the result of a lack of time from the GPs, a tightening of the 
inclusion criteria for the trial will also benefit feasibility.

Where do we set the QRISK3 threshold? The UK NICE guideline classifies a risk of 10% morbidity and mor-
tality as  high12. A risk threshold of 10% would have excluded 2/3 of our participants, and mainly the younger 
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ones, because age is a strong contributor in the algorithm. Excluding the young would be undesirable because 
the QRISK3 algorithm may underpredict risk in young people with  psychosis45. Besides, the review of APs is 
equally important for young people. We reached consensus on setting the threshold at ≥ 5% as an additional 
inclusion criterion for the trial. Hopefully, TACTIC will have a spin-off effect that other patients with APs can 
benefit from through awareness among physicians and improved collaboration.

In conclusion, this pilot study was essential in preparation for a trial to evaluate health improvement. With 
a few adjustments, the trial seems expedient and feasible. The room for improvement of treatment appears to 
be high, given the advice to change the use of AP in 78% of the cases, and it seems possible to decrease CVR in 
patients using APs in primary care with the TACTIC intervention.

Data availability
The datasets generated during and/or analyzed during the current study are available from the corresponding 
author on reasonable request.

Received: 11 October 2023; Accepted: 15 May 2024

References
 1. Heald, A. H. et al. Links between the amount of antipsychotic medication prescribed per population at general practice level, local 

demographic factors and medication selection. BMC Psychiatry 20, 528 (2020).
 2. Hardoon, S. et al. Prescribing of antipsychotics among people with recorded personality disorder in primary care: A retrospective 

nationwide cohort study using The Health Improvement Network primary care database. BMJ Open 12, e053943 (2022).
 3. Hojlund, M., Andersen, J. H., Andersen, K., Correll, C. U. & Hallas, J. Use of antipsychotics in Denmark 1997–2018: a nation-wide 

drug utilisation study with focus on off-label use and associated diagnoses. Epidemiol. Psychiatr. Sci. 30, e28 (2021).
 4. Boonstra, G., Grobbee, D. E., Hak, E., Kahn, R. S. & Burger, H. Initiation of antipsychotic treatment by general practitioners A 

case-control study. J. Eval. Clin. Pract. https:// doi. org/ 10. 1111/j. 1365- 2753. 2009. 01352.x (2011).
 5. StichtingFarmaceutischeKengetallen. Antipsychotica relatief veel gebruikt door 75-plussers [Antipsychotics used relatively more 

by 75-plussers]. Pharmaceutisch Weekblad 155(2020). Available from: https:// www. sfk. nl/ publi caties/ PW/ 2020/ antip sycho tica- 
relat ief- veel- gebru ikt- door- 75- pluss ers.

 6. Pillinger, T. et al. Comparative effects of 18 antipsychotics on metabolic function in patients with schizophrenia, predictors of 
metabolic dysregulation, and association with psychopathology: A systematic review and network meta-analysis. Lancet Psychiatry 
7, 64–77 (2020).

 7. Modesto-Lowe, V., Harabasz, A. K. & Walker, S. A. Quetiapine for primary insomnia: Consider the risks. Cleve Clin J Med 88, 
286–294 (2021).

 8. GGZ, N.k. Zorgstandaard Psychose [Standard of care for psychoses]. Nederlandse Vereniging voor Psychiatrie Utrecht, (2017) 
[Updated 26-10-2017] Available from: https:// www. ggzst andaa rden. nl/ zorgs tanda arden/ psych ose.

 9. National Institute for Health and Care Excellence (NICE). Psychosis and schizophrenia in adults: prevention and management. 
(2014) [Updated 01-03-2014]. Available from: https:// www. nice. org. uk/ guida nce/ cg178.

 10. National Institute for Health and Care Excellence (NICE). bipolar disorder (CG185). (2014) [Updated 11-02-2020]. Available 
from: https:// www. nice. org. uk/ guida nce/ cg185.

 11. Hasan, A. et al. World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for biological treatment of schizophre-
nia—A short version for primary care. Int. J. Psychiatry Clin. Pract. 21, 82–90 (2017).

 12. National Institute for Health and Care Excellence (NICE). Cardiovascular disease: risk assessment and reduction, including lipid 
modification. Clinical guideline [CG181]. (2014) [updated May 2023]. Available from: https:// www. nice. org. uk/ guida nce/ cg181/.

 13. Tjin, A. T. J. J. S. & Konings, K. T. S. [Revision Dutch Guideline Cardiovascular Disease Prevention 2019]. Ned Tijdschr Geneeskd 
163(2019) [updated 01-06-2019]. Available from: https:// richt lijnen. nhg. org/ stand aarden/ cardi ovasc ulair- risic omana gement.

 14. Jakobs, K. et al. Cardiovascular risk management in patients with severe mental illness or taking antipsychotics: A qualitative study 
on barriers and facilitators among dutch general practitioners. Eur. J. Gen. Pract. 28, 191–199 (2022).

 15. Butler, J. et al. Attitudes to physical healthcare in severe mental illness; A patient and mental health clinician qualitative interview 
study. BMC. Fam. Pract. 21, 243 (2020).

 16. Osborn, D. et al. Clinical and cost-effectiveness of an intervention for reducing cholesterol and cardiovascular risk for people with 
severe mental illness in English primary care: a cluster randomised controlled trial. Lancet Psychiatry 5, 145–154 (2018).

 17. Jakobs, K. M. PLEK voor EPA: Praktijk leert elkaar kennen. (ZonMw, Arnhem, 2020). Available from: https:// proje cten. zonmw. 
nl/ nl/ proje ct/ prakt ijk- leert- elkaar- kennen- plek- voor- zorgp ad- epa.

 18. Grunwald, L. M., Duddy, C., Byng, R., Crellin, N. & Moncrieff, J. The role of trust and hope in antipsychotic medication reviews 
between GPs and service users a realist review. BMC Psychiatry 21, 390 (2021).

 19. Skivington, K. et al. Framework for the development and evaluation of complex interventions: Gap analysis, workshop and 
consultation-informed update. Health Technol Assess 25, 1–132 (2021).

 20. Eldridge, S. M. et al. CONSORT 2010 statement: Extension to randomised pilot and feasibility trials. Pilot Feasibil. Stud. 2, 64 
(2016).

 21. Thabane, L. et al. Methods and processes for development of a CONSORT extension for reporting pilot randomized controlled 
trials. Pilot Feasibil. Stud. 2, 25 (2016).

 22. ATC classification index with DDDs [Internet]. WHO Collaborating Centre for Drug Statistics Methodology 2017 [cited 05-01-
2017]. Available from: https:// atcddd. fhi. no/ atc_ ddd_ index/.

 23. WONCA, W.O.o.F.D. International Classification of Primary Care (ICPC-2). (2015) [updated 2015]. Available from: http:// www. 
globa lfami lydoc tor. com/ groups/ Worki ngPar ties/ wicc. aspx.

 24. VIPlive. Wageningen, the Netherlands: Topicus Healthcare  (2022). Available from: https:// vipli ve. nl/.
 25. WebinarGeek. Zoetermeer, the Netherlands (2021). Available from: https:// www. webin argeek. com/.
 26. StichtingFarmaceutischeKengetallen. 1,9% van de patiënten wisselde van apotheek [1.9% of patients changed pharmacies]. Pharm 

Weekbl 157(2022). Available from: https:// www. sfk. nl/ publi caties/ PW/ 2022/1- 9- van- de- patie nten- wisse lde- van- apoth eek.
 27. Whitley, R., Palmer, V. & Gunn, J. Harnessing primary care to enhance recovery from severe mental illness. Br J Gen Pract 65, 

429–430 (2015).
 28. Centraal Bureau voor de Statistiek (CBS). Standaard Onderwijsindeling 2021 [Standard classification of education 2021]. Avail-

able from: https:// www. cbs. nl/-/ media/ cbs/ onze- diens ten/ metho den/ class ifica ties/ docum ents/ 2021/ pubso i2021_ ed2122. pdfCBS. 
Standard classification of education.

 29. Ruijter, M.d. Somatic mini Screen questionnary [updated 01-06-2022]. Available from: https:// www. ggzce ntraal. nl/ wp- conte nt/ 
uploa ds/ 2022/ 06/ 2022- SmS- met- proto col- risico- berek ening-2. pdf.

https://doi.org/10.1111/j.1365-2753.2009.01352.x
https://www.sfk.nl/publicaties/PW/2020/antipsychotica-relatief-veel-gebruikt-door-75-plussers
https://www.sfk.nl/publicaties/PW/2020/antipsychotica-relatief-veel-gebruikt-door-75-plussers
https://www.ggzstandaarden.nl/zorgstandaarden/psychose
https://www.nice.org.uk/guidance/cg178
https://www.nice.org.uk/guidance/cg185
https://www.nice.org.uk/guidance/cg181/
https://richtlijnen.nhg.org/standaarden/cardiovasculair-risicomanagement
https://projecten.zonmw.nl/nl/project/praktijk-leert-elkaar-kennen-plek-voor-zorgpad-epa
https://projecten.zonmw.nl/nl/project/praktijk-leert-elkaar-kennen-plek-voor-zorgpad-epa
https://atcddd.fhi.no/atc_ddd_index/
http://www.globalfamilydoctor.com/groups/WorkingParties/wicc.aspx
http://www.globalfamilydoctor.com/groups/WorkingParties/wicc.aspx
https://viplive.nl/
https://www.webinargeek.com/
https://www.sfk.nl/publicaties/PW/2022/1-9-van-de-patienten-wisselde-van-apotheek
https://www.cbs.nl/-/media/cbs/onze-diensten/methoden/classificaties/documents/2021/pubsoi2021_ed2122.pdfCBS
https://www.ggzcentraal.nl/wp-content/uploads/2022/06/2022-SmS-met-protocol-risico-berekening-2.pdf
https://www.ggzcentraal.nl/wp-content/uploads/2022/06/2022-SmS-met-protocol-risico-berekening-2.pdf


10

Vol:.(1234567890)

Scientific Reports |        (2024) 14:12367  | https://doi.org/10.1038/s41598-024-62349-9

www.nature.com/scientificreports/

 30. Ware, J., Snow, K., Kosinski, M. SF36 health survey: Manual and interpretation guide. Quality Metric Incorporated (1993). Available 
from: https:// www. resea rchga te. net/ profi le/ John- Ware-6/ publi cation/ 31305 0850_ SF- 36_ Health_ Survey_ Manual_ Inter preta tion_ 
Guide/ links/ 594a5 b83ac a2723 195de 5c3d/ SF- 36- Health- Survey- Manual- Inter preta tion- Guide. pdf.

 31. Rabin, R. & de Charro, F. EQ-5D: A measure of health status from the EuroQol Group. Ann. Med. 33, 337–343 (2001).
 32. De Brey, H. A cross-national validation of the Client Satisfaction Questionnaire: The Dutch experience. Eval. Program Plann. 6, 

395–400 (1983).
 33. Foguet-Boreu, Q. et al. Cardiovascular risk assessment in patients with a severe mental illness: A systematic review and meta-

analysis. BMC Psychiatry 16, 141 (2016).
 34. Hippisley-Cox, J., Coupland, C. & Brindle, P. Development and validation of QRISK3 risk prediction algorithms to estimate future 

risk of cardiovascular disease: Prospective cohort study. BMJ 357, j2099 (2017).
 35. Huisartsen, V. P. Herijking postcodelijst achterstandsproblematiek. Een duidelijke verbetering! [Reappraisal of the backlog issues 

regarding the ZIP code list. A definite improvement!] 2018 [updated 02-08-2018]. Available from: https:// www. vphui sarts en. nl/ 
herij king- postc odeli jst- achte rstan dspro blema tiek- een- duide lijke- verbe tering/.

 36. Nederlandse Zorgautoriteit. Prestatie- en tariefbeschikking huisartsenzorg en multidisciplinaire zorg 2019 [Ordinance regarding 
performance and tariffs in general practice care and multidisciplinary care]. (2019).

 37. Centraal Bureau voor de Statistiek. Statusscore per wijk en buurt o.b.v. welvaart, opleidingsniveau en arbeid 2022 [Status score by 
district and neighborhood based on wealth, level of education and unemployment] [updated 07-04-2022]. Available from: https:// 
www. cbs. nl/ nl- nl/ achte rgrond/ 2022/ 14/ statu sscore- per- wijk- en- buurt-o- b-v- welva art- oplei dings niveau- en- arbeid.

 38. Koekkoek, B., Manders, W., Tendolkar, I., Hutschemaekers, G. & Tiemens, B. The MATCH cohort study in the Netherlands: 
Rationale, objectives, methods and baseline characteristics of patients with (long-term) common mental disorders. Int. J. Methods 
Psychiatr. Res. 26, e1512 (2017).

 39. van Hoof F., van Erp N., Boumans J. & Muusse C. Trend report mental health care: Persoonlijk en maatschappelijk herstel van 
mensen met ernstige psychische aandoeningen [Personal and societal recovery of people with a severe mental illness]. Utrecht, 
the Netherlands: Trimbos Instituut [Netherlands Institute of Mental Health and Addiction] (2014). Available from: https:// assets. 
trimb os. nl/ docs/ 83ffa d0a- cf73- 4447- aecc- d5dd3 033ce ff. pdf.

 40. Ross, L. E. et al. Barriers and facilitators to primary care for people with mental health and/or substance use issues: A qualitative 
study. BMC Fam. Pract. 16, 135 (2015).

 41. Jorgensen, M. D., Mikkelsen, E. M., Erichsen, R. & Thomsen, M. K. Mental illness and participation in colorectal cancer screening: 
A scoping review. Scand. J. Gastroenterol. 57, 1216–1226 (2022).

 42. Linz, S. & Jerome-D’Emilia, B. Barriers and facilitators to breast cancer screening for women with severe mental illness. J. Am. 
Psychiatr. Nurses Assoc. https:// doi. org/ 10. 1177/ 10783 90322 11406 00 (2022).

 43. van Hasselt, F. M., Oud, M. J. & Loonen, A. J. Practical recommendations for improvement of the physical health care of patients 
with severe mental illness. Acta Psychiatr. Scand. 131, 387–396 (2015).

 44. Rossom, R. C. et al. Differential effects of an intervention to reduce cardiovascular risk for patients with bipolar disorder, schizoaf-
fective disorder, or Schizophrenia: A randomized clinical trial. J. Clin. Psychiatry https:// doi. org/ 10. 4088/ JCP. 22m14 710 (2023).

 45. Perry, B. I. et al. Cardiometabolic risk prediction algorithms for young people with psychosis: A systematic review and exploratory 
analysis. Acta Psychiatr. Scand. 142, 215–232 (2020).

Acknowledgements
This article summarizes independent research funded by the primary care group ‘Onze Huisartsen BV’, and 
ZonMw (project number: 10140021910502). The funders had no role in the study design, data collection, man-
agement and analysis, the preparation of the manuscript, or the decision to submit this article for publication.

Author contributions
Conceptualization: K.J., K.B., J.L., J.J., W.C., M.B, and E.B., Data collection: K.M., and K.B., Formal analysis: K.M., 
K.B., J.L., J.J., W.C., M.B, and E.B. Funding acquisition: K.M., J.L., J.J., W.C., M.B, and E.B. Writing original draft: 
K.M., Writing-review and editing: K.M., K.B., J.L., J.J., W.C., M.M., M.B, and E.B.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 024- 62349-9.

Correspondence and requests for materials should be addressed to K.M.J.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2024

https://www.researchgate.net/profile/John-Ware-6/publication/313050850_SF-36_Health_Survey_Manual_Interpretation_Guide/links/594a5b83aca2723195de5c3d/SF-36-Health-Survey-Manual-Interpretation-Guide.pdf
https://www.researchgate.net/profile/John-Ware-6/publication/313050850_SF-36_Health_Survey_Manual_Interpretation_Guide/links/594a5b83aca2723195de5c3d/SF-36-Health-Survey-Manual-Interpretation-Guide.pdf
https://www.vphuisartsen.nl/herijking-postcodelijst-achterstandsproblematiek-een-duidelijke-verbetering/
https://www.vphuisartsen.nl/herijking-postcodelijst-achterstandsproblematiek-een-duidelijke-verbetering/
https://www.cbs.nl/nl-nl/achtergrond/2022/14/statusscore-per-wijk-en-buurt-o-b-v-welvaart-opleidingsniveau-en-arbeid
https://www.cbs.nl/nl-nl/achtergrond/2022/14/statusscore-per-wijk-en-buurt-o-b-v-welvaart-opleidingsniveau-en-arbeid
https://assets.trimbos.nl/docs/83ffad0a-cf73-4447-aecc-d5dd3033ceff.pdf
https://assets.trimbos.nl/docs/83ffad0a-cf73-4447-aecc-d5dd3033ceff.pdf
https://doi.org/10.1177/10783903221140600
https://doi.org/10.4088/JCP.22m14710
https://doi.org/10.1038/s41598-024-62349-9
https://doi.org/10.1038/s41598-024-62349-9
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Transmural collaborative care model for the review of antipsychotics: a feasibility study of a complex intervention
	Methods
	Ethics
	Study design
	Setting
	Participants
	TACTIC intervention
	Outcome measurements
	Data from questionnaires

	Data analysis
	QRISK3 algorithm
	Additional analyses of QRISK3 score


	Results
	Recruitment and retention of subjects
	Baseline characteristics
	Numbers and types of advice given
	Potential effectiveness of TACTIC

	Discussion
	References
	Acknowledgements


