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SMALL CHANGES MADE TO THE ORIGINAL PROTOCOL 38 
 39 
Sample size: We planned to include 260 participants taking into account 20% drop-out, but finally  40 

included 224 participants in the study. It is unlikely that 36 extra participants would substantially 41 

change our results and conclusion. A larger sample size would have resulted in a more precise effect 42 

estimate (smaller 95% CI) but would probably not have changed the estimate itself. 43 

Participating FACT-teams: Initially we planned on including 18 FACT-teams, but a total of 21 44 

FACT-teams joined the study. 45 

  46 
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INTRODUCTION AND RATIONALE 38 

 39 

Cardiovascular disease is one of the leading causes of the estimated 20-25 years reduced life 40 

expectancy for persons with serious mental illness (SMI) [1-6]. This excess cardiovascular mortality is 41 

primarily attributable to obesity, diabetes, hypertension, dyslipidemia and lifestyle factors [7]. 42 

Additionally, cardiovascular disease in persons with SMI contributes to enormous societal costs. In the 43 

Netherlands, €19.6 billion were spend on the treatment of mental disorders (22% of the total spend on 44 

care in 2011), cardiovascular disease comes in second place with €8.3 billion (). The reduction of these 45 

cardiovascular risks has been associated with performing lifestyle interventions [8-12]. 46 

 47 

Lifestyle intervention programs are the basis of efforts in assisting persons with SMI to improve 48 

somatic health. Most lifestyle intervention programs focus on reduction of weight and reduction of 49 

cardiovascular risks such as high cholesterol values, primarily by the means of improving physical 50 

activity and stimulating a healthy diet. For persons with SMI, such lifestyle intervention programs are 51 

the basis of efforts in assisting them with the reduction of cardiovascular risks. There is abundant 52 

evidence from systematic reviews and meta-analyses showing that these lifestyle interventions are 53 

effective in reducing cardiovascular risks in the general medical population [13], in people with type 2 54 

diabetes [9, 11], and in persons with SMI [8, 12]. Recently, three randomized clinical trials published 55 

in high-impact journals showed that lifestyle interventions for persons with SMI are effective in 56 

reducing weight and cardiovascular risks in comparison with usual care [10, 14, 15]. 57 

 58 

However, whether a tailored lifestyle intervention is cost-effective compared with usual care in 59 

persons with serious mental illness in outpatient psychiatric treatment settings (so called Flexible 60 

Assertive Community Treatment teams) in the Netherlands has not been established yet. Therefore, 61 

this study aims to evaluate the cost-effectiveness of a tailored lifestyle intervention in persons with 62 

SMI in outpatient treatment settings (the SMILE study). 63 

 64 

ADDED VALUE AND RELEVANCE FOR PRACTICE 65 

Although there is strong evidence that lifestyle interventions are effective in patients with SMI, cost-66 

effectiveness has not yet been established. Given the (financial) burden of morbidity and premature 67 

mortality related to unhealthy lifestyle behaviours in persons with SMI, evidence-based interventions 68 

for reducing (in particular) cardiovascular risk and associated costs are urgently needed. This is even 69 

more important because in research persons with SMI are typically excluded from lifestyle 70 

interventions targeted at the general population. Given the large number of persons with SMI and 71 

cardiovascular risks, and the associated high burden for the patient, family members and society, this 72 

study is a matter of urgency. This proposed research has substantial societal value as it provides 73 

financing organizations and governments with better insights how to spend the available resources in 74 
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the most efficient way. This urgent need is supported by recommendations from the European 75 

Psychiatric Association (EPA), the European Association for the Study of Diabetes (EASD) and the 76 

European Society for Cardiology (ESC), which aim to improve the care of persons suffering from a 77 

serious mental illness [7]. 78 

 79 

The SMILE project is based on the American STRIDE lifestyle intervention [10], developed for 80 

persons with SMI and effective in reducing weight and cardiovascular risk factors. The SMILE project 81 

will be carried out by trained mental health nurses working in FACT-teams in the Netherlands. It is 82 

hypothesized that the SMILE intervention is more effective than usual care in reducing weight, reduce 83 

cardiovascular risk factors, promote lifestyle behaviours, improve quality of life, health related self-84 

efficacy and reduce health care costs. 85 

  86 
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OBJECTIVES 87 
 88 

Primary Objective:  To reduce weight after 1 year in persons with SMI in outpatient psychiatric 89 

treatment settings who are treated by Flexible Assertive Community Treatment teams (FACT-teams). 90 

 91 

Secondary Objective(s): To reduce cardiovascular risks (central obesity, lipids, blood pressure, 92 

glucose), promote lifestyle behaviours, improve quality of life, health related self-efficacy and reduce 93 

health care costs after 1 year in persons with SMI in outpatient psychiatric treatment settings who are 94 

treated by FACT-teams. 95 

 96 

97 
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STUDY DESIGN 98 

 99 

The study will consist of an economic evaluation alongside a cluster randomized controlled trial using 100 

a 1 year follow-up. Effectiveness and cost-effectiveness of the tailored lifestyle intervention will be 101 

evaluated in comparison with usual care. Before the persons with SMI are recruited, participating 102 

FACT-teams will be randomly allocated to the tailored lifestyle intervention or usual care.  103 

 104 

The study will be carried out in two parts. At first, half of the centres will start with the trial and about 105 

6 months later, the other centres will start. The tailored lifestyle intervention lasts 12 months in total. 106 

Including inclusion of participants, analysis and reporting phase, the total duration of the SMILE study 107 

will be 48 months.  108 

 109 

JUSTIFICATION STUDY DESIGN 110 

Randomization will be performed at the level of the FACT teams. All persons with SMI receive the 111 

same treatment within a cluster (FACT team). Major reason for this randomization procedure is to 112 

avoid contamination of the treatment within the same FACT team. It is not possible to blind persons 113 

with SMI and FACT team professionals to the allocated intervention due to the nature of the tailored 114 

lifestyle program. However, the pragmatic design of the study enhances the external validity. Staff 115 

from FACT teams in the usual care control group will not be trained to perform the tailored lifestyle 116 

intervention until after the end of the trial. That way, FACT team members cannot unintentionally 117 

apply aspects of the intervention to their usual care for the SMI patients. 118 

 119 

 120 

 121 

  122 
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 123 
    124 
 125 
  126 

Randomization of FACT teams (n=18)

Training of FACT team staff 

Intervention FACT 
teams (n=9) 

Initial check of 
eligibility by treating 

physician 

Intervention patients 
(n=130) 

Follow-up measurements 3, 6 and 12 months after inclusion 

Screening of FACT teams records 
for patients with BMI≥27 

Initial check of 
eligibility by treating 

physician 

Usual care patients  
(=130) 

Screening of FACT teams records 
for patients with BMI≥27 

Usual care FACT 
teams (n=9) 
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 127 
STUDY POPULATION 128 

Population (base)  129 

SMI is defined according to the consensus paper by Delespaul and the consensus group SMI [16]. 130 

Persons have SMI when: - there is a psychiatric disorder which requires long-term treatment and care 131 

(symptomatic not in remission); - and which is accompanied by severe impairment in social 132 

interaction and / or social functioning (non-functional remission); - the severe impairment is the cause 133 

and effect of a mental illness; - it is structurally c.q. a long time, at least several years; - coordinated 134 

care from professionals in care networks is indicated to realize the treatment plan. The consensus 135 

group also stated that SMI cannot be limited to certain psychiatric diagnoses. The most prevalent 136 

psychiatric disorders in the group of patients with SMI are: schizophrenia and related psychotic 137 

disorders, mood disorders (including bipolar disorder), severe personality disorders and addition 138 

disorders.  139 

Adults (≥18 years) with SMI in care by Flexible Assertive Community Treatment (FACT) teams in the 140 

Netherlands will be included. The study aims to recruit 260 patients in total (for more information 141 

regarding the power calculation, see chapter 3.4). The prevalence of persons with SMI is 1.3% 142 

(n=216.000) of the total population and 1.6% (n=160.000) of the population of  ≥18 and 65 years in 143 

the Netherlands in 2013. About 75% is cared for by the GGZ (Mental Health and Addiction Care 144 

institutes) or other providers [16]. In the Netherlands there are approximately 250 certified FACT-145 

teams.  146 

 147 

Inclusion criteria 148 

In order to be eligible to participate in this study, a subject must meet all of the following criteria: 149 

• patient with SMI 150 

• age ≥18 151 

• body mass index ≥27 152 

• willing to and able to sign informed consent (mentally competent) 153 

 154 

Exclusion criteria 155 

A potential subject who meets any of the following criteria will be excluded from participation in this 156 

study:  157 

• Contra-indications (to be assessed by the treating physician/psychiatrist) for participation due 158 

to acute psychiatric crisis or somatic diseases (e.g. bariatric surgery, cancer, heart attack or 159 

stroke) 160 

• Subjects with a cognitive impairment sufficient to interfere with their ability to provide 161 

informed consent, complete study questionnaires, or participate in a group intervention. 162 
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• Women who are pregnant, breastfeeding, or planning a pregnancy during the course of the 163 

study 164 

• Subjects not able to communicate in the Dutch language 165 

 166 

Sample size calculation 167 

This trial is powered to detect a mean difference of 4 kilograms in weight reduction after 1 year 168 

between the intervention and usual care group [10, 17]. This difference is based on the outcomes of 169 

multiple clinical trials including STRIDE, ACHIEVE and PREMIER [10, 14, 15, 17, 18]. using a 170 

power of 0.80,  an alpha of 0.05 and an SD of 10 two groups of 100 patients are needed to detect a 171 

difference of 4 kilograms. Assuming an ICC of 0.01 for clustering of persons with SMI within a 172 

FACT-team, and a dropout rate of 20% [10, 14, 15], the aim is to recruit 260 patients in total. 173 

 174 

 175 

 176 

177 
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TREATMENT OF SUBJECTS 178 

Investigational treatment 179 

In the Netherlands patients with SMI can be treated by FACT-teams. FACT opts to provide services to 180 

the whole group of people with SMI and provide long-term care for people with SMI who are not in 181 

psychiatric hospitals. Care by FACT includes management of illness and symptoms (treatment), 182 

guidance and practical assistance with daily living, rehabilitation and also recovery support. FACT 183 

teams are multidisciplinary teams which can include psychiatrists, nurses, psychologists, employment 184 

specialist, peer support workers and social workers. 185 

 186 

THE INTERVENTION 187 

The intervention is primarily modelled after the successful STRIDE intervention [10]. The STRIDE 188 

lifestyle intervention, was developed for persons with SMI and was effective in reducing weight and 189 

cardiovascular risk factors. The STRIDE intervention was based on prior research (PREMIER clinical 190 

trial) [19], behaviour change theories such as the trans theoretical model [20, 21]  and motivational 191 

theory [22-24]. The basis of the STRIDE intervention will be used in the SMILE study. Additionally, 192 

when included patients are current smokers, attention is given to smoking cessation. This was not 193 

included in the original stride intervention. Patients who want to quit smoking will be directed to their 194 

general practitioner or treating physician. They will be offered standard smoking cessation care that is 195 

frequently offered.  196 

 197 

The SMILE intervention will be carried out by health care workers the FACT-teams. This could 198 

include nurses, health care workers, peer support workers or similar disciplines. 199 

The proposed tailored lifestyle intervention lasts 12 months and consists of (A) the initial intervention 200 

(first 6 months), and (B) the maintenance phase (second 6 months).  201 

 202 

(A) The initial intervention: the core is a series of weekly 2-hour group meetings delivered over 6 203 

months. The initial intervention consists of 24 sessions in total. The outline for the initial intervention 204 

sessions is presented in Table 1. Participants are further taught to keep records of 1) food, beverages, 205 

and calories consumed; 2) servings of fruits, vegetables, and low-fat dairy products; 3) fiber and fat 206 

intake; 4) daily minutes exercised and 5) nightly hours slept. Goals included are ≥ 25 minutes of 207 

moderate physical activity per day, primarily through walking; increased fruit, vegetable, low-fat dairy 208 

consumption and improved sleep quality. Participants will receive a workbook to support them to 209 

achieve a healthy calorie, fat, and carbohydrate intake. The intervention relies on engaging sessions 210 

and small-group activities to facilitate program participation, practice of behavioural self-management, 211 

the use of problem-solving skills, and to foster social support and program ownership. Core 212 

components are increasing awareness of health-related practices through self-monitoring, creating 213 
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personalized plans, reducing energy intake by reducing portions, increasing consumption of low-214 

calorie density foods, increasing physical activity, managing high-risk eating situations, and 215 

addressing effects of mental health on change efforts. 216 

  217 
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Table 1. Outline SMILE initial intervention sessions 

Session 1: Welcome and Introduction to SMILE  
Session 2: Portion Control  
Session 3: Introduction to Energy Balance and Goal Setting  
Session 4: Breakfast and Regular Meals  
Session 5: Working Toward a Healthier Diet  
Session 6: Eating Healthfully on a Budget  
Session 7: Are You on Target? Progress Check  
Session 8: Planning Ahead for Meals  
Session 9: Social Systems and Social Support  
Session 10: Medication Side Effects and Weight Gain  
Session 11: Stress Management and Sleep  
Session 12: Are You on Target? Progress Check, Reframing Negative Self-Talk 
Session 13: Conscious Eating 
Session 14: Overeating, Emotional Eating, and Binge Eating  
Session 15: Dining Out  
Session 16: Importance of Physical Activity  
Session 17: Revisiting Meal Planning and Portion Control  
Session 18: Are You on Target? Progress Check, Motivation and Problem Solving  
Session 19: Planning for Future Social Support  
Session 20: Beyond Triggers  
Session 21: Managing Plateaus  
Session 22: Exercising to Maintain Weight Loss  
Session 23: Planning for Changes in Mental Health Status  
Session 24: Celebrating Accomplishments  

  218 

(B) The maintenance phase. The maintenance phase includes 6 months of group sessions that take 219 

place once per month focusing on maintaining weight loss, in particular through the application of 220 

problem solving techniques and motivational enhancement. Sessions will be supplemented with 221 

monthly individual telephone sessions (about 15 minutes) and email (3-4 exchanges) if needed with 222 

group leaders. Contacts will be collaborative, discussing lifestyle change efforts, with guided problem 223 

solving. 224 

 225 

COMPARISON: TREATMENT AS USUAL  226 

The usual procedures of care for patients will be given. These procedures are described in the Dutch 227 

guidelines for lifestyle in patients with SMI published in 2015 [25]. However, not all centres follow 228 

these guidelines to their full extent. FACT-teams delivering the standard care will not receive any 229 

training for the trial. If results of the present study indicate that the lifestyle intervention is effective, 230 

FACT-teams in the usual care group will be offered the training. Agreements on the delivery of usual 231 

care by FACT-teams during the study period will be formalized in a contract. 232 
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 233 

TRAINING 234 

Two healthcare workers of each FACT team delivering the intervention will be trained. They will 235 

function as role models for their colleagues within the FACT team on the subject of lifestyle for 236 

patients with SMI. They will receive a training consisting of: (a) consequences of an unhealthy 237 

lifestyle for patients with SMI and medication side effects, (b) basics of motivational interviewing and 238 

(c) all components of the lifestyle intervention (including contents of all group sessions). 239 

 240 

METHODS 241 

Study parameters/endpoints 242 

All study parameters are measured at baseline before the intervention starts and after 12 months, 243 

unless otherwise indicated in paragraph 8.3. 244 

With each centre an (if possible) independent assessor will perform the measurements. Assessors are 245 

trained by the research team. 246 

Main study parameter/endpoint 247 

PRIMARY OUTCOME 248 

Weight loss 249 

Weight (measured in kg) is measured by assessors using calibrated scales. Participants will wear light 250 

clothing (i.e. with empty pockets,  no belt) and no shoes or jackets. The time during the day weight 251 

was measured will be reported. 252 

 253 

Secondary study parameters/endpoints (if applicable) 254 

Central obesity, height, body mass index (BMI), systolic and diastolic blood pressure, LDL, HDL, 255 

total cholesterol, triglycerides, glucose metabolism,  quality of life (SF12 and EQ-5D-5L) and health 256 

related self-efficacy (PAM). 257 

 258 

GENERAL STUDY PROCEDURES 259 

Central obesity 260 

Waist circumference (central obesity) will be measured by in centimetres in duplicate using a flexible 261 

non-stretching tape halfway between the iliac crest and lowest rib in standing position at the end of an 262 

expiration. 263 

Height 264 

Height will be measured to the nearest 0.5 cm without shoes using a tape line. Height is only measured 265 

at baseline. 266 

Body mass index (BMI) 267 



 

  14 of 25 

BMI will be computed as: bodyweight (kg) divided by height (m2). 268 

Systolic and diastolic blood pressure 269 

Defined in mmHg and will be measured in seated position with legs uncrossed after at least five 270 

minutes of rest, and then again after an additional 30 second rest period using a blood pressure 271 

monitor. In case of abnormal values, the general practitioner or head practitioner will be contacted. 272 

Permission for this is included in the informed consent form. Assessors of the systolic and diastolic 273 

blood pressure will report at what time during the day the blood pressure was measured. 274 

 275 

 276 

LABORATORY MEASUREMENTS 277 

Serum LDL, HDL, total cholesterol, triglycerides, glucose metabolism will be measured by the 278 

according laboratories patients go to for their annual check-ups. All lab measurements will be 279 

collected after an overnight (8–12 hour) fast. For each lipid parameter blood samples will be taken by 280 

means of venapunction. Each laboratory will use their own according validated essays. Abnormal 281 

values will be contacted with treating general practitioners. For these measurements two samples will 282 

have to be collected (one sample of 4ml EDTA and one sample of 3ml heparin blood). 283 

 284 

PATIENT-REPORTED QUESTIONNAIRES 285 

All participants will complete questionnaires online or by paper and pencil together with an assessor 286 

trained by the research team.  287 

Quality of life  288 

Quality of life will be measured using Short Form-12 (SF-12). The SF-12 is a generic, reliable and 289 

validated instrument, containing 12 items derived from the Short Form-36 questionnaire [26]. The 290 

physical and mental component summary scores of the SF-12 will be used. Dutch age- and sex-291 

standardized population norms are available [27].   292 

Additionally, the EQ-5D-5L will be used to compute quality adjusted life years. The EQ-5D-5L rates 293 

self-care, mobility, pain, psychic functioning (anxiety/ depression), and usual activities on a 5-point 294 

scale. The patients’ EQ-5D-5L health states will be converted into utility scores using the Dutch tariff. 295 

QALYs will subsequently be calculated using linear interpolation between measurement points. 296 

Health related self-efficacy  297 

The Patient Activation Measure (PAM-13) is a reliable questionnaire which contains 13 items derived 298 

from the original PAM-22 [28]. The questionnaire assesses patients’ self-reported knowledge, skills 299 

and confidence for health related self-efficacy. 300 

 301 

COSTS 302 

Costs questionnaire 303 

Cost questionnaires will be completed at baseline, after 6 months and after 12 months. Questions are 304 
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based on the TiC-P [29] and will include health care utilization, work absenteeism and presenteeism, 305 

and sports. Mental health ward admissions and medication use, including medications taken that affect 306 

weight, mood stabilizer medication use and anti-depressant medication use will be used as well. 307 

Information regarding medication use is used from the pharmacy of the Patient. Of this patients are 308 

informed in the patient information letter and will be asked to give their pharmacy information to the 309 

assessor. 310 

 311 

Other study parameters (if applicable) 312 

 313 

DEMOGRAPHIC DATA  314 

Demographic data (ethnicity, age, gender, marital status, employment status, education, diagnosis of 315 

SMI, time in care in FACT-team) will be collected directly from the patient records.  316 

 317 

SMOKING STATUS 318 

Patients will be asked if they are current smokers and, if so, how many cigarettes they smoked in the 319 

last 7 days. Additionally, at 6 months and 12 months follow-up measurements patients who mentioned 320 

to be current smokers will be asked if they participated in a smoking cessation program (such as a 321 

smoking cessation intervention) or another kind of help for smoking cessation (such as guidance by a 322 

caregiver or physician). 323 

 324 

LIFESTYLE FACTORS 325 

Physical activity and nutrition status will be asked by one question using a VAS-scale concerning the 326 

past 4 weeks. 327 

 328 

COMPLIANCE 329 

During the intervention phase intervention appointments not attended (no-shows) will be assessed by 330 

the staff of the according FACT-Team. 331 

 332 

Randomisation, blinding and treatment allocation 333 

RANDOMISATION 334 

Before persons with SMI are recruited, participating FACT-teams will be randomly allocated to serve 335 

as intervention condition (where the tailored lifestyle intervention will be implemented) or control 336 

FACT-teams (where care as usual will be given). Patients will be allocated to either one of the 337 

treatment conditions, based on the FACT-teams that treated them.  338 
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Randomisation will be stratified by centers. This is done to ensure  the comparability between FACT-339 

teams and therefore reduce bias. The randomization results will be communicated to the participating 340 

FACT-teams by the researchers.  341 

Randomisation will be performed by a statistician blinded to the characteristics of the FACT-teams 342 

using a computer generated list of random numbers. 343 

BLINDING 344 

Blinding of patients and FACT-team members is not possible due to the nature of the intervention. 345 

The statistician and health economist will be blinded for the allocation of the intervention by keeping 346 

the information of the allocation of the intervention in a separate data file.  347 

The assessors of measurements will also not be blinded, because if they are employed by the FACT-348 
team they will know whether the fact team provides the lifestyle intervention or not. 349 
 350 

Study procedures 351 

Assessments will be made according to the schedule listed below. 352 

 353 

  354 
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 Registry Schedule of Assessments 

 Baseline 3 
months 

6  
months 

12  
months 

DEMOGRAPHICS 
Age, ethnicity, gender x    
Height (cm) x    
Weight (kg) x x x x 
Marital status x   x 
Education level x   x 
Employment status x   x 
Diagnosis of SMI x   x 
PRIMARY OUTCOME 
Weight loss x x x x 
ANTHROPOMETIC MEASURES 
BMI (kg/m2) x x x x 
Central Obesity (cm) x x x x 
PATIENT REPORTED QUESTIONNAIRES 
SF12 x  x x 
PAM x  x x 
Smoking status x  x x 
COSTS 
Cost questionnaire x  x x 
CLINICAL MEASUREMENTS 
HDL Cholesterol (mmol/l) x   x 
LDL Cholesterol (mmol/l) x   x 
Total Cholesterol (mmol/l) x   x 
Triglyceride (mmol/l) x   x 
Glucose metabolism 
(mmol/l) x   x 

Systolic BP (mm/hg) x  x x 
Diastolic BP (mm/hg) x  x x 
OTHER 
Intervention  
appointments not attended Weekly /monthly 

Prescribed medication x  x x 
Admission Mental health 
ward x  x x 

   

 355 

 356 

  357 



 

  18 of 25 

 358 

STATISTICAL ANALYSIS 359 

Characteristics of the patients in the treatment groups will be presented using descriptive 360 

statistics (mean (standard deviation), median (range) or (proportion)) to determine whether 361 

randomization was successful; i.e., to assess if balanced groups were obtained after randomization. All 362 

analyses will be on an intention-to treat basis. 363 

 364 

Primary study parameter(s) 365 

 366 

DATA-ANALYSIS AND PRESENTATIONS/SYNTHESIS  367 

Differences between the tailored lifestyle intervention group and the usual care group will be tested 368 

using mixed methods analyses. To test the hypothesis that the tailored lifestyle intervention is more 369 

effective than usual care in reducing weight loss (primary outcome) over time, linear mixed models 370 

will be used. The obtained beta’s describe the reduction in kilograms in the intervention group relative 371 

to the control group. Mixed model analyses can correct for clustering of data within the participating 372 

centres by adding “levels” to the analysis. The main analysis will consist of fully corrected models, 373 

which will be corrected for significant differences between the two groups at baseline. We will also 374 

evaluate whether dose, defined as the number of intervention sessions and number of telephone 375 

contacts, is related to change in the outcomes across time among participants who receive the 376 

intervention. We will include gender, age, and other variables that are known to affect weight as 377 

covariates in all analyses.  378 

Secondary study parameter(s)  379 

Secondary outcomes will be analysed as the primary data analysis. If necessary, logistic mixed models 380 

will be performed instead of linear mixed models depending on the outcome. 381 

Other study parameters. Economic evaluation. Process evaluation. 382 

Other parameters are presented as follows: ethnicity (categorical), age (continuous), gender 383 

(dichotomous), diagnosis of SMI (categorical), completed education (categorical), marital status 384 

(categorical) and employment status (categorical). 385 

 386 

COST EFFECTIVENESS ANALYSIS 387 

General considerations 388 

Apart from statistical analysis, an economic evaluation will be performed alongside the trial. The aim 389 

of the economic evaluation is to relate the difference in costs between the two treatment conditions to 390 

the difference in clinical effects. Both a cost-effectiveness (CEA) and a cost-utility (CUA) will be 391 

performed from a societal and healthcare perspective according to Dutch guidelines [30]. The time 392 

horizon of the economic evaluation is 12 months, thus discounting is not necessary. Sensitivity 393 
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analyses will be performed to assess the robustness of the results using different assumptions 394 

regarding costs and effects.  For the measurement and valuation of the costs the Dutch costing 395 

guidelines will be used [30]. 396 

 397 

Costs analysis 398 

Costs will be measured using questionnaires based on the TiC-P [29] adapted to SMI patients group at 399 

baseline, 6 and 12 months of follow-up. Cost data include costs of the intervention, other health care 400 

utilization, patient and family costs, costs of productivity losses and costs for performing sports. 401 

Quality adjusted life years will be calculated using the EQ-5D-5L [31] with Dutch reference values. 402 

Uncertainty around incremental cost-effectiveness and cost-utility ratios will be estimated using 403 

bootstrapping techniques and graphically presented on cost-effectiveness and cost-utility planes. 404 

Bootstrapping will be used to estimate 95% confidence intervals around cost-difference per group.  405 

 406 

Patient outcome analysis 407 

The following effect measures will be included in the in the economic evaluation: 408 

1) decrease in weight (kg);  409 

2) improvement of cardiovascular risks (central obesity, lipids, blood pressure, glucose); 410 

3) quality-adjusted life-years based on the Dutch tariff for the EQ-5D-5L 411 

 412 

Cost-effectiveness and cost-utility analysis 413 

The analysis will be done according to the intention-to treat principle. Missing cost and effect data will 414 

be imputed using multiple imputation according to the MICE algorithm developed by van Buuren 415 

[32]. Rubin’s rules will be used to pool the results from the different multiple imputed datasets. 416 

Incremental cost-effectiveness ratios (ICERs) will be calculated by dividing the difference in the mean 417 

total costs between the treatment groups by the difference in mean effect between the treatment 418 

groups. Bias-corrected and accelerated bootstrapping with 5000 replications will be used to estimate 419 

statistical uncertainty surrounding the ICERs. Uncertainty surrounding ICERs will be graphically 420 

presented on cost-effectiveness planes. Cost-effectiveness acceptability curves will also be estimated 421 

using the net benefit framework [33]. Cost-effectiveness acceptability curves show the probability that 422 

the tailored lifestyle intervention is cost-effective in comparison with usual care for a range of 423 

different ceiling ratios thereby showing decision uncertainty [34]. 424 

 425 

The effect of the lifestyle intervention on long-term cardiovascular morbidity risk and costs as 426 

compared to usual care will be extrapolated over a time horizon of 10 years using a Markov model, if 427 

the study results indicate the intervention is effective. Health states that will be included in the model 428 

are BMI≤27, BMI>27, and death. Retention rates of the intervention will be based on the literature. 429 

Cardiovascular risk and costs for each health states, and transitions between health states will be 430 
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estimated based on the proposed study and existing literature. Probabilistic sensitivity analyses will be 431 

conducted to estimate uncertainty within the Markov model. 432 

 433 

BUDGET IMPACT ANALYSIS (BIA) 434 

General considerations BIA 435 

A budget impact analysis (BIA) will be conducted from the perspective of health-care decision 436 

makers. The budget impact analysis will be performed based on the recommendations from Sullivan et 437 

al [35]. In the BIA, the size and characteristics of the study population will be estimated using 438 

available Dutch epidemiological data. In the budget impact analysis, the effectiveness of the 439 

treatments will be extrapolated over a period of 10 years based on the estimates obtained from the 440 

proposed study. Perspectives that will be considered are the societal and the government (Budget 441 

Kader Zorg) perspective. Different scenarios will be evaluated including the following: 1) the tailored 442 

lifestyle intervention is not implemented, i.e., all patients receive usual care, 2) the intervention is 443 

offered to the whole patient population, 3) the intervention is implemented over a 4 years period (25% 444 

of the patient population per year), and 4) the intervention is only offered to specific subgroups of the 445 

potential patient population. One-way sensitivity analyses will be performed in which the adoption 446 

rate of the tailored lifestyle intervention and the impact on long-term clinical outcomes will be varied. 447 

 448 

Cost analysis BIA 449 

The total number of patients eligible for the tailored lifestyle intervention will be estimated based on 450 

Dutch incidence and prevalence rates of SMI. Resource allocation is calculated by multiplying the 451 

number of eligible patients with the resource utilization rates obtained from the cost-effectiveness 452 

analysis. Different prices will be used to value resource use depending on the perspectives of the 453 

analysis: Dutch standard costs for the societal perspective and actual NZA tariffs for the government 454 

perspective. Both resource use and annual costs will be presented over a ten-year period for all 455 

perspectives. Aggregated and disaggregated (e.g. mental health care, medication, and laboratory tests) 456 

total costs per year will be presented for the different perspective and scenarios.  457 

 458 

PROCESS EVALUATION 459 

The study design also includes a process evaluation at the patient and FACT-team members level. 460 

Main objective is to examine the experiences and perceptions from patients and nurses with the 461 

lifestyle program. On patient level we will seek to understand participants’ feeling toward, and 462 

responses to, the different elements of the lifestyle intervention, barriers and facilitators of dietary and 463 

exercise training, and to lifestyle change more generally. On the level of the FACT-team nurses we 464 

seek to understand satisfaction with the program, barriers and facilitators for application and 465 

implementation, assessment of intervention fidelity. Based on a purposive sampling strategy, semi-466 
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structured interviews with 10-15 patients and the majority of nurses that performed the intervention 467 

will be conducted. All interviews will be audiotaped and transcribed. 468 
 469 

ETHICAL CONSIDERATIONS 470 

Regulation statement 471 

This study is conducted in agreement with the declaration of Helsinki (2013), in accordance with the 472 

Dutch Medical Research Involving Human Subjects Act (WMO), and the Dutch Personal Data 473 

Protection Act (in Dutch: Wet Bescherming Persoonsgegevens). Patients will be able to contact an 474 

independent expert (prof. dr. Ralph Kupka, psychiatrist). 475 

 476 

1.1 Recruitment and consent 477 

Patients from the involved FACT-teams will be evaluated for suitability by Clinical Nurse Specialists, 478 

treating physicians and other healthcare staff from the according teams. The teams will select patients 479 

on BMI information and other inclusion/exclusion criteria found in electronic patient files. FACT-480 

team members will ask if suitable patients are interested in joining the study and give permission to 481 

share their private (contact) information with the research team. The research team will telephone 482 

potential participants who gave persmission and ask to send information letters and informed consent 483 

formsIf needed the research team can inform patients by telephone contact. The study will make use of 484 

one information letter/informed consent for the FACT-team patients allocated in the intervention 485 

condition, and a different information letter/informed consent for FACT-team patients allocated in the 486 

control condition. In the information letter for patients in the control condition the information 487 

regarding the lifestyle intervention is left out. In the control group patients will only be asked if they 488 

are willing to perform measurements for a small reimbursement. Trained health care workers from the 489 

FACT teams and treating physicians or other can provide and discuss information with the patients 490 

and can answer any open questions if needed. Patients can always contact the researchers for more 491 

information as well, and will be provided with contact information of the research team in the 492 

information letter. Apart from that, patients will be able to contact an independent researcher for 493 

questions.  494 

 495 

Patients can take up to five workdays to sign the informed consent. If patients are prepared to 496 

participate, informed consent procedure is followed, where the patient signs two informed consent 497 

forms or receives a copy. The patient information letter and informed consent form will be attached as 498 

a separate document. The informed consent will be obtained from each patient before the baseline 499 

assessment of the study begins. Patients can bring the informed consent form at their first baseline 500 

measurement. Assessors of the baseline measurements can supply additional information of the study 501 

if needed. 502 
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 503 

Benefits and risks assessment, group relatedness 504 

Participants in the lifestyle intervention condition directly benefit from participating in the study by 505 

receiving guidance and information on food and food-related behaviours, physical activity and 506 

smoking cessation that might have an positive impact on eating habits, other lifestyle behaviours and 507 

well-being. As a result patients can lose weight on short term and might reduce cardiovascular risks.  508 

Risks associated with participation in this study are deemed minor. Possible extra risk associated with 509 

the intervention includes injury as a result of indoor or outdoor physical activity. However, as the 510 

primary physical activity is walking outdoors, this is considered a minor risk. Apart from that risks 511 

evolving venepuncture (such as minor bruising, hematoma, bleeding complications, fainting or 512 

infections) could occur. However patients involved in the study have annual laboratory check-ups. The 513 

laboratory assessments are measured at baseline and after 12 months, this study will make use of the 514 

patient’s annual check-ups whenever possible in order to avoid extra visits to the laboratory. 515 

The intervention itself can be challenging/exhausting for the participants, as it involves weekly group 516 

sessions of 2 hours in the first half year. However patients are clearly informed that they can stop with 517 

the study any time. Apart from that, healthcare staff from the FACT-teams can indicate if the burden 518 

becomes to high for a participant and advice the participant to stop the intervention. It is possible for 519 

nurses to assess this in the group sessions.  520 

We think these risks are in proportion to the potential value of this study, which is looking at several 521 

lifestyle behaviours that might be effective in the prevention of cardiovascular disease in the SMI 522 

population. This could potentially be really important for mental health care in the future. 523 

 524 
1.2  Incentives (if applicable) 525 

Participants in the study will receive a small financial reimbursement for performing measurements 526 
during the study.  527 
 528 
2. ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION 529 

2.1 Handling and storage of data and documents 530 

All data handling is confidential and complies with the Dutch Personal Data Protection Act (in 531 

Dutch: De Wet Bescherming Persoonsgegevens, Wbp). Study data are collected and stored “coded”  in 532 

locked cabinets or directly written in the electronic data management files. The “coded” forms (Case 533 

Report Forms) are identified by study number. Study numbers are composed of a 3 digit FACT-team 534 

specific code and a 4 digit patient specific code. Key to the study numbers is filed in a separate patient 535 

inclusion list in a locked cabinet in the study room or saved into a (shielded) electronic file. For 536 

mailing and planning purposes, there is one database with personal contact information about included 537 

patients, but with no clinical or study data. The METc will be informed of the start date of the study 538 

once the study commences. 539 
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Blood samples are not stored and saved for this study. Each laboratory follows their standard 540 

procedure as they do for patients annual check-ups. Therefore the samples are inmediately destroyed 541 

after assessment. This means nobody has access to this material during the research. The data in the 542 

database itself will be saved for 15 years. 543 

 544 

Public disclosure and publication policy 545 

The protocol of the study will be submitted for publication in an open access journal and the trial 546 

details will be registered in a public trial registry before start of patient inclusion. The results of the 547 

study (effectiveness and cost-effectiveness) will be publicly disclosed and submitted for publication in 548 

an open access scientific journal, independent of the outcome. Separate publications authored by 549 

appropriate study contributors might be pursued depending on the topic of the data. 550 

 551 

 552 

  553 

  554 
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