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Abstract 21 

Numbers of obese and overweight people continue to grow in Germany as they 22 

do worldwide. Men are affected more often but do less about it and few weight 23 

loss services attract men in particular. To evaluate the effectiveness of a men-24 

only weight loss program, Football Fans in Training (FFIT), delivered by football 25 

clubs in the German Bundesliga, we did a non-randomized trial with a waiting 26 

list control group. Participants’ data were collected between January 2017 and 27 

July 2018. FFIT is a 12-week, group-based, weight loss program and was 28 

delivered in stadia and facilities of 15 professional German Bundesliga clubs. 29 

Inclusion criteria were age 35-65 years, BMI ≥ 28 and waist circumference ≥100 30 

cm.. Clubs recruited participants through Social Media, E-Mail and match day 31 

advertisement. 477 German male football fans were allocated to the 32 

intervention group by order of registration date at their respective clubs. 84 33 

participants on waiting list were allocated to the control group. Primary outcome 34 

was mean difference in weight loss with treatment condition over time as 35 

independent variable. We performed a multilevel mixed-effects linear regression 36 

analysis. Results were based on Intention-to-treat (ITT) analysis with Multiple 37 

Imputation.. After 12 weeks, the mean weight loss of the intervention group 38 

adjusted for club, course and participants' age was 6.24 kg (95 % CI 5.82 to 39 

6.66) against 0.50 kg (-0.47 to 1.49) in the comparison group (p<0.001). The 40 



 

 

results indicate that Football Fans in Training effectively helped German men to 41 

reduce their weight and waist circumference. 42 

  43 



 

 

Background 44 

In 2014, more than half of the adult population in Europe was defined as 45 

overweight (BMI ≥ 25 kg/m²), and a quarter classified as obese (BMI ≥ 30 46 

kg/m²).1, 2 In Germany, the last nationwide survey (2008-2011) that used 47 

objective measurement showed similar numbers for obesity and that 53% of 48 

adult women and 67% of adult men were overweight.3 While about average in 49 

Europe for women the number for overweight men is significantly larger than 50 

Europe-wide and also significantly larger than for German women.  51 

Overweight and obesity contribute to increased risk of ill-health and premature 52 

mortality. For example, in Germany, between 2002 and 2008, the numbers 53 

were elevated by 31 % for excess weight related deaths and 37 % for years of 54 

life and quality adjusted life years lost.4 The Global Burden of Disease (GBD) 55 

Obesity Collaborators reported four million deaths and 120 million disability 56 

adjusted life years for 2015 globally.5 Overweight and Obesity also cause 57 

increased costs for both individuals and health systems. A study conducted in 58 

collaboration with one of Germany’s biggest health insurance companies 59 

estimated the direct and indirect costs of overweight and obesity to the public 60 

health system at 63 billion € in 2015.6 61 

Compared with women, overweight men face a disproportionately higher health 62 

risk. A meta-analysis published in 2016 and including 3.9 million people showed 63 



 

 

a significantly higher mortality risk in men with BMI higher than 25.7 But despite 64 

this and the higher prevalence of overweight and obesity in men (67% vs 53%, 65 

as mentioned above), German men of all ages are underrepresented in existing 66 

health behavior change programs. Some of Germany’s biggest commercial 67 

weight reduction programs reported that female participants made up between 68 

73.7 % and 78.0 % of all attendees.8-10 A review of 244 weight loss trials, mostly 69 

conducted in the United States, similarly showed that 27.0 % of participants 70 

were male and only five percent of all trials were men only (32.0 % women 71 

only)11 Furthermore, according to the 2017 report by Germany’s union of health 72 

insurance companies, of 1.7 million participants attending their preventive 73 

health courses, 81.0 % were female.12 There are several possible reasons for 74 

men’s low attendance rates. First is the subjective misperception of their BMI. In 75 

a study testing differences in weight status perception after either self-reported 76 

or objective BMI measurements, proportionally more men (42.7 % self-reported, 77 

54.7 % objectively measured) than women (19.3 % self-reported, 30.9 % 78 

objectively measured) had the tendency to estimate their weight as “about right” 79 

when statistically being considered overweight (BMI = 25-30).13 Secondly, men 80 

seem to have fewer concerns about health risks14 and about eating, body 81 

weight, and physical appearance.15 Additionally men report barriers to seeking 82 



 

 

help with health needs like socialization to conceal vulnerability16 and last, some 83 

men view existing programs as unattractive and difficult to attend to.11 84 

However, it is well established that men who do attend weight loss programs 85 

are often successful in losing weight.17, 18 Research shows that even 5 to 10 86 

percent weight loss result in substantial health benefits and lowers future 87 

risks.19 The “Football Fans in Training” program (FFIT), originating in Scotland, 88 

has demonstrated the power of the professional football setting to attract men in 89 

the UK to a men-only group-based weight management and healthy living 90 

program.20 The 12-week program was developed in 201021, and evaluated in a 91 

randomized controlled trial (in 2011-2012) which showed that FFIT was 92 

effective and cost-effective, showing benefits in weight loss and other 93 

secondary outcomes 12 months after baseline.22 Key to FFIT’s success is the 94 

program’s alignment with the emotional attachment of fans to football and use 95 

of what has been regarded, until recently at least, as a traditionally male 96 

setting.21, 23 Building on FFIT’s success and popularity in Scotland, other 97 

programs addressing men’s health, weight and physical inactivity have been 98 

adapted for other professional sports club environments and for other countries, 99 

including rugby and ice hockey, to attract men to lose weight, and improve other 100 

health behaviors. 101 



 

 

After translation and very minor adaptations, FFIT was successfully launched in 102 

the German Bundesliga, the most attended football league worldwide, in 2016. 103 

Previous research showed the feasibility of recruiting clubs to deliver the 104 

program and fans to attend the program.24 The current study aims to test the 105 

effectiveness of the adapted German Football Fans in Training program with 106 

German football fans. 107 

Methods 108 

Intervention and Setting 109 

FFIT is a gender-sensitized weight loss program delivered free of charge at 110 

professional football club facilities by trained club coaches, originally developed 111 

by a team at the University of Glasgow.21 FFIT in Germany (Fußballfans im 112 

Training) was adapted by translation into German and minor cultural 113 

amendments as described below.  114 

After an initial health check and baseline measurements, the participants 115 

attended twelve weekly sessions of 90 minutes. All sessions included (1) a 116 

classroom based session and (2) a group-based physical activity session. Each 117 

weekly classroom-based discussion covered a topic related to weight loss or 118 

behavior change. This included: developing a healthier diet by enhancing 119 

knowledge about nutrition and alcohol, interpreting food labels and choosing 120 



 

 

healthier take-out food. Participants were taught to use behavior change 121 

techniques including self-monitoring, goal-setting and getting support from other 122 

group members, family and friends. Goals were reviewed weekly and through 123 

discussion men learnt from one another about how to make changes. A detailed 124 

description of the programme and mapping of all behavior change techniques 125 

can be found in Gray et al. (2013). The classroom based session also included 126 

an incremental walking program designed to increase fitness over time through 127 

goals setting and self-monitoring of steps25. The physical activity session was 128 

light to moderate physical activity, of increasing duration and intensity as the 129 

twelve weeks progressed. Club coaches, who had been trained to deliver FFIT, 130 

were instructed to include basic workout principles like warm-up and cool-down 131 

as well as endurance, muscle, flexibility and coordination training. Football 132 

training exercises were also recommended. 133 

Some minor adaptations to the original program materials were made to make 134 

them appropriate for use in Germany. Examples of foods used in the healthy 135 

diet sessions were replaced by more popular choices in Germany. 136 

Measurement units were assimilated to German standards (e.g. liters instead of 137 

pints). Additional content was also added to explain the link between obesity 138 

and cancer, especially colon cancer, in men.26 A more detailed description of 139 

the adaptation process can be found elsewhere.24 140 



 

 

Study Design and participants 141 

We conducted a pragmatic non-randomized trial with a waiting list comparison 142 

group. Data for both intervention group and comparison group were collected 143 

between January 2017 and July 2018. During this time period men were 144 

recruited to 29 12-week deliveries of FFIT in 15 clubs. Clubs chose their own 145 

recruitment methods (e.g., social media, half-time announcements at home 146 

matches, club magazines) and all men interested in participating were invited to 147 

apply through the official homepage www.ffit.de, where they were informed of 148 

the inclusion criteria. Men were eligible to take part in the program if they were 149 

aged between 35 and 65 years with a BMI >= 28 and waist circumference >= 150 

100 cm at objective measurements prior to course start. At the initial health 151 

check, all potential participants were asked to fill out a German version of the 152 

Physical Activity Readiness Questionnaire (PARQ)27. The PARQ questionnaire 153 

and blood pressure readings indicated possible contraindications to physical 154 

activity. Therefore, men who answered ‘Yes’ to any PARQ question or who had 155 

resting systolic blood pressure of 160 and higher or diastolic blood pressure of 156 

100 and higher had to provide a letter of support from their physician or were 157 

excluded from participating in physical activity during club sessions (although 158 

they were still able to take part in the ‘classroom’ part of the session and the 159 



 

 

pedometer-based walking program). Most clubs opened recruitment to all male 160 

supporters, but three restricted participation in FFIT to season ticket holders. 161 

By the end of July 2018, a total of 934 men had registered for 29 courses in the 162 

15 clubs, of whom 477 were allocated to the intervention group. Allocation was 163 

mostly done on the basis of first come, first served. Two clubs allocated the 164 

participants on their own terms which are unknown to the research team. These 165 

men were measured twice, with baseline assessments conducted during the 166 

initial health check one week prior to program start. The second (follow up) 167 

measurement was conducted during the week 12 session of FFIT. Thus, 168 

baseline and follow-up measurements were 13 weeks apart. 169 

To strengthen the validity of the study, a comparison group (N=84) was 170 

recruited from waiting lists.28 The lists included all men who had applied to a 171 

course at their club but had not been selected by the methods described above. 172 

These men, if any, were then invited to take part in objective comparison group 173 

measurements in the time leading up to the following course which they were 174 

considered to join. Attendance to those measurements was voluntary, without 175 

further incentives and the same through all clubs. They were measured twice, 176 

following the same protocols as the intervention group measurements, with 177 

follow up occurring 13 weeks after baseline data collection. A flow chart of 178 

participants is presented in Figure 1.179 



 

 

Outcome Measures 180 

All measurements and questionnaire administration were conducted by the 181 

FFIT coaches who had been trained to a standard measurement protocol. In 182 

addition, to quality assure data collection, all measurement sessions were 183 

supervised by members of the research teams. Men who were not able to take 184 

part in the official measurement session were asked to attend at a subsequent 185 

time that was convenient to them. The primary outcomes were objectively-186 

measured weight and waist circumference. Secondary outcomes were BMI, 187 

body fat percentage, and systolic and diastolic blood pressure. Weight and body 188 

fat percentage were recorded with an electronic scale (Omron BCM BF 511) 189 

with men wearing light clothes and having removed their shoes and anything in 190 

their pockets. Waist circumference was measured with an ordinary tape 191 

measure about 5cm above the navel. Blood pressure assessments were 192 

conducted in a separate room for a more relaxed atmosphere and nobody to 193 

talk to. Men were asked to sit down and relax for at least one minute before 194 

measurement. Height was measured without shoes. All self-reported data were 195 

obtained using a short questionnaire that participants filled out in between the 196 

objective measurements.  197 

To assess sedentary time, men were asked to estimate the average number of 198 

hours per day they had spent sitting during the last 7 days. A modified, German 199 



 

 

version of the DINE questionnaire29 was used to assess fruit and vegetable 200 

intake, fatty food intake, sugary food intake and the proportion of whole grain 201 

intake among pasta, rice and bread over the last week. In the Fatty Food Score, 202 

Sugary Food Score, Vegetable and Fruit Score as well as Whole Grain Score, a 203 

higher score indicated a higher number of days during the last week on which 204 

the respective food types were consumed. Additionally, the Warwick-Edinburgh 205 

Mental Well-being Scale30 was used to measure participants’ psychological 206 

well-being. 207 

Statistical Analysis 208 

All statistical analyses were conducted with Stata 15 (Stata Corp, College 209 

Station, TX). To follow the Intention-to-treat principle, Multiple Imputation was 210 

used to decrease bias due to missing data following the assumption that data 211 

were missing at random (MAR).31Missing data were imputed using the MICE 212 

technique (multivariate imputations by chained equations) with M = 10 213 

imputations.32 The pooling of the regression estimates followed Rubin’s rule.33 214 

Baseline characteristics were analyzed with linear regression to check for 215 

baseline differences between intervention and comparison group. Table 2 216 

reports mean values and standard deviations, as well as mean differences 217 

between groups. Multilevel mixed-effects linear regression analysis was applied 218 

to evaluate effects of the intervention on primary and secondary outcomes. 219 



 

 

Time of assessment (baseline vs follow-up), group (intervention vs comparison) 220 

and the interaction term between time and group were included as fixed effects. 221 

Additionally, participants’ age was included as a fixed effect because of a 222 

significant baseline difference between groups (Table 1). To deal with the 223 

clustered structure of the data, random intercepts were included for the three 224 

levels, i.e. club, course and individual. Sensitivity analysis was performed with 225 

the same regression model using complete data sets only (per protocol) and 226 

replacing missing data with the participants’ respective data from baseline 227 

measurements (LOCF). Adjusted mean scores (95% CI) for baseline and post-228 

assessment, mean changes for both groups, intraclass correlations (ICCs) for 229 

club and course level and group-by- time interaction effects are presented230 



 

 

Results 231 

On average, courses were attended by 18 (Range: 12-26) participants with one 232 

or two coaches. Ninety-one of the 477 men (19%) measured at baseline in the 233 

intervention group were lost to follow-up 13 weeks later; equivalent figures for 234 

the comparison groups were 6/84 (7%) (see Figure 1).  235 

 236 

Place holder for Figure 1 237 

 238 

Participants’ baseline characteristics are shown in Table 1. Between-groups 239 

analysis showed no significant differences except for the men’s age. Therefore 240 

age was added to all analysis as a confounding variable. 241 

 242 

Place holder for Table 1 243 

 244 

Mixed-model regression analysis results indicated significant differences 245 

between intervention group and comparison group effects over time for weight 246 

and most other outcomes. After undertaking the 12 weeks FFIT program, men 247 

in the intervention group had lost an adjusted mean of 6.24 kg in weight (95 % 248 

CI: 5.82 to 6.66), while men in the comparison group had lost 0.50 kg (-0.47 to 249 

1.49). ICCs were 0.014 for club und 0.000 for course level. 250 



 

 

Figure 2 shows the proportion of participants in the intervention and comparison 251 

group who lost more than five and ten percent of their baseline weight, 252 

respectively. 253 

 254 

Place holder for figure 2 255 

 256 

Weight loss data translated into a drop of BMI by 1.97 kg/m2 (1.81 to 2.13) 257 

against 0.15 (-0.18 to 0.48) and of body fat by 2.86 % (2.50 to 3.22) against 258 

0.67 (-0.63 to 1.41), both in favor of the intervention group. 259 

Further significant group-by-time effects were found for all DINE-based 260 

outcomes related to food intake. Fatty food intake and sugary food intake 261 

scores both showed a significantly larger drop in the intervention group. The 262 

inverse was seen for the intake of vegetables and fruit: intervention group 263 

participants increased their vegetable intake score by 0.98 (0.76 to 1.19) 264 

compared to 0.31 (-0.07 to 0.69) in the comparison group; fruit intake score 265 

increased by 1.52 (1.29 to 1.75) in the intervention group and decreased by 266 

0.06 (-0.52 to 0.41) in comparison group. The measured increase in proportion 267 

of whole grain products among pasta, rice and bread was 23.40 % (18.69 to 268 

28.12) compared to 6.63 % (2.07 to 15.33). Sedentary time in the intervention 269 

group decreased by 1.37 hours a day (0.89 to 1.85) on average, which was 270 



 

 

significantly more than the decrease by 0.30 hours a day (-0.42 to 1.02) in the 271 

comparison group. For the Warwick-Edinburgh Mental Well-Being Scale no 272 

group-by-time interaction effect was found. The increase by 0.19 (0.14 to 0.24) 273 

in the intervention group was slightly higher than the 0.14 (0.05 to 0.24) in the 274 

comparison group. All adjusted results of the linear regression analysis on basis 275 

of ITT and after Multiple Imputation for each outcome are shown in Table 2. 276 

Sensitivity analyses showed similar results with a loss of 6.50 kg (6.08 to 6.92) 277 

for the intervention group and 0.58 kg (-0.36 to 1.51) in the comparison group 278 

when data were per-protocol, and 5.28 kg (4.89 to 5.68) weight loss for the 279 

intervention group and 0.50 kg (-0.46 to 1.47) weight loss for the comparison 280 

group when missing data at follow-up was conservatively replaced with baseline 281 

weight (LOCF imputation). Also, we drew three random samples of 84 282 

participants from the intervention group to match the number of comparison 283 

group participants. Weight loss results were: 284 

1. Intervention: 5.66 kg (4.88 to 6.45), Comparison: 0.50 (-0.31 to 1.31) 285 
2. Intervention: 5.54 kg (4.75 to 6.33), Comparison: 0.50 (-0.32 to 1.32) 286 
3. Intervention: 6.50 kg (5.60 to 7.40), Comparison: 0.50 (-0.40 to 1.40) 287 

 288 

Place holder for Table 2 289 



 

 

Discussion 290 

Summary and perspective 291 

In this research report we described the evaluation of a weight loss program 292 

delivered to male football fans in close collaboration with 15 professional 293 

football clubs in the German Bundesliga. The program is an adapted version of 294 

the Scottish “Football Fans in Training”, which has been successfully 295 

implemented in the Scottish Profession Football League since 2010.20-22, 34 296 

Earlier research shows the translation and adaptation process as well as the 297 

success at recruiting clubs and fans from Germany for the program24 298 

Over an 18 month study period, 477 participants were recruited into the 299 

intervention arm, and 84 into a comparison arm. Statistically significant 300 

differences between the intervention and comparison groups were found for 301 

changes in weight, BMI, girth, blood pressure, body fat percentage, fruit and 302 

vegetable intake, whole grain percentage, fatty food and sugary food intake and 303 

sedentary time. More than fifty percent of men in the intervention group lost at 304 

least 5% of their baseline body weight. 305 

Previous research has reported that men successfully lose weight once enrolled 306 

in either men-only or mixed weight loss programs.11, 17, 18 Participation in FFIT in 307 

Germany resulted in an average weight loss similar to the original trial 308 



 

 

conducted in Scotland. In their randomized controlled trial, Hunt et al. reported a 309 

weight loss of 5.80 kg after 12 weeks compared to 0.42 kg in the control group. 310 

22 Positive changes could be confirmed for German football fans in terms of a 311 

healthier diet. The slight weight loss and small trend to positive outcomes 312 

among comparison group participants’ data also confirmed the findings of Hunt 313 

et al. The original research discussed this extensively and was followed by 314 

further research into this.  315 

The only non-significant group-by-time effect was observed for the Warwick-316 

Edinburgh Mental Well Being Scale. Considering the items and questions asked 317 

it is very unclear if this construct measures what was supposed to be an 318 

estimation of a rise in overall psychological well-being due to lost weight and 319 

improved physical fitness. Other instruments more suited to capturing the 320 

positive feelings about a more active and healthy life might lead to different 321 

results Hunt et al. reported significantly positive changes and between-group 322 

differences for self-reported psychological health and quality of life after using 323 

the Rosenberg self-esteem scale and the Short Form of the positive and 324 

negative affect scale (PANAS). 325 

FFIT in Germany compares well to other research about weight loss programs 326 

in professional football or other professional sports. The EuroFIT trial35 which 327 

also used and slightly adapted the FFIT formula to football clubs throughout 328 



 

 

Europe reported 2.60 kg weight loss and 3.3 cm loss of waist circumference 329 

post-program. Positive effects on sedentary time and behavioral components 330 

were also reported. The Scottish FFIT has also branched into rugby and 331 

hockey. In rugby a pilot trial delivered through professional rugby clubs in New 332 

Zealand was held in which the difference in weight loss favored the intervention 333 

group by 2.5 kg and loss of waist circumference favored the intervention group 334 

by 3.5 cm36. In Canada, in a pilot trial of Hockey Fans in Training participants 335 

lost 3.6 kg more than the comparison group and reported positive effects on 336 

nutrition and other components aswell.37 337 

Limitations 338 

The FFIT study in Germany was not a fully powered randomized controlled trial 339 

to replicate the original FFIT study.22. Several considerations led to this 340 

decision. Observational studies have found that without a specific intervention 341 

the weight of German men who met the inclusion criteria for this study is very 342 

unlikely to decrease and likely to increase slightly.38, 39 It is therefore very 343 

unlikely that decreases in weight could be attributed to “spontaneous 344 

remission”. The focus of our study was  easy and practicable implementation of 345 

an evidence-based, successful weight loss programme for clubs under routine 346 

“field-conditions” and thus we prioritized high external validity. We made these 347 

decisions based on the knowledge that clubs did not want to exclude their fans 348 



 

 

from a programme which existing evidence suggests the participants are very 349 

likely to benefit from. Further, our main aim was to evaluate the transfer of FFIT 350 

into the German Bundesliga and whether German fans would also experience 351 

similarly positive outcomes. We found that the programme could be transferred 352 

and German fans could benefit. 353 

Although an effort was made to recruit participants to a comparison group we 354 

were not wholly successful and there are many fewer participants in that group 355 

compared to in the intervention group. It was difficult to recruit to the 356 

comparison group for  several reasons. First, there were only limited numbers of 357 

men on waiting lists. Second, clubs would often decide not host comparison 358 

group measurements particularly if they had not yet made a decision to 359 

continue delivering the FFIT programme.  Third, participation in the 360 

measurements was not required for those wanting to participate in the next 361 

upcoming course. Limiting the size of the intervention group was out of the 362 

question as the program funding required that  as many participants as possible 363 

should benefit and it would also have sharply reduced the overall sample size. 364 

Because of this large equality between group numbers we simulated an even 365 

number as part of our sensitivity analysis described in the results. The numbers 366 

indicated that the effects are strong enough to maintain in this much smaller 367 

sample.  368 



 

 

In spite of the lack of randomization, baseline data were very similar between 369 

intervention and comparison group, with the exception of participants age, 370 

which was significantly different between groups. Thus, age was included in the 371 

regression models as a fixed effect, alongside club, course and time. We were 372 

not able to follow up any fans that did not participate in the end of course 373 

measurements. Thus, all results were analyzed following the Intention-to-treat 374 

principle with Multiple Imputation to deal with drop-outs and missing data. There 375 

were no drop-outs on course level. Although every FFIT coach was trained to 376 

standard measurement protocols, facility circumstances during measurements 377 

differed between clubs and sometimes courses. As blood pressure is strongly 378 

affected by the environment or discomfort during the measurement procedure 379 

this might have resulted in confounding effects for the BP outcomes. Such 380 

systematic influences on club or course level have been considered in our 381 

statistical model with the addition of club and course as a random effect.. To 382 

assure high quality, all data collection sessions at clubs were monitored by the 383 

scientific project staff. Outcomes like sedentary time and diet-related 384 

information were self-reported and limited to the last week. This week could 385 

have been influenced by confounding events like illness, injuries or holidays. 386 



 

 

Conclusion 387 

The study suggests that “Football Fans in Training” is a very promising program 388 

to help fill a gap in Germany’s health care landscape as far fewer men than 389 

women are attracted to take part in existing preventive courses and offers of 390 

health systems, including weight reduction programs. To date,there have been 391 

very few programs that are specifically designed to try and attract men in 392 

Germany. The FFIT has previously been shown to be very effective in Scotland 393 

in attracting overweight, middle-aged men and supporting them in weight loss 394 

and lifestyle changes, building on its concept of using the socio-cultural 395 

environment of the professional football clubs as a ‘draw’. We have shown that 396 

the idea and concept was transferrable to professional football in Germany 397 

before24 and successful in promoting positive health and lifestyle changes in 398 

men here. Long-term results have still to confirm that FFIT in Germany enables 399 

participants to sustain weight loss. Future research will evaluate weight loss 400 

results one year after initiation of courses. 401 

Although the psychological mechanisms behind the attraction of FFIT for men in 402 

the UK, Germany or elsewhere have not been fully evaluated yet the supposed 403 

appeal consisting of a mixture of a “male” environment and methodical 404 

approach aswell as an emotional connection for the participants should be 405 

applicable to various fields in German health promotion. Health care providers 406 



 

 

of all institutions have to make the effort of developing programs men are more 407 

likely to attend. The FFIT might also show promise to be disseminated to a 408 

broader field, including smaller professional clubs and clubs on an amateur 409 

level. This should be one aim of future research. FFIT in Germany also extends 410 

the evidence that the FFIT works in various different countries and sports when 411 

emotionally engaged men are targeted.   412 
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Tables 435 

Table 1: Participant characteristics at baseline     

 
Intervention Group (n=477) Comparison Group (n=84) p-value 

  Mean (SD) Mean (SD)   

Age 48.82 (7,82) 52.62 (7,63) 0.001 

Height (cm) 179.71 (6,60) 179.73 (5,91) 0.981 

Weight (kg) 113.52 (17,19) 111.89 (16,02) 0.419 

BMI (mmHg) 35.14 (4,71) 34.70 (4,76) 0.430 

Waist Circumference (cm) 119.62 (11,37) 119.63 (11,64) 0.997 

Body Fat (%) 34.37 (5,01) 33.78 (5,40) 0.327 

Systolic BP (mmHg) 152.35 (19,12) 154.49 (17,63) 0.355 

Diastolic BP (mmHg) 95.59 (11,35) 96.06 (11,31) 0.730 

Fruit Score 3.04 (1,96) 3.34 (1,96) 0.198 

Vegetable Score 3.37 (1,64) 3.27 (1,66) 0.614 

Fatty Food Score 23.94 (6,99) 24.52 (5,75) 0.479 

Sugary Food Score 11.05 (4,06) 11.52 (4,59) 0.350 

Whole Grain (%) 27.70 (31,20) 22.09 (26,40) 0.124 

Sedentary time (h/day) 8.29 (3,42) 9.05 (3,41) 0.063 

WEMWEBS 3.79 (0,52) 3.78 (0,46) 0.887 

n, sample size; SD, standard deviation; BP, Blood Pressure; WEM, Warwick-Edinborough 
Mental Well-Being Scale; Whole Grain, whole grain proportion of total starchy food Intake 
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Table 2: Adjusted mean scores and changes in outcomes from baseline to post-intervention as well as group-by-time interaction effects 437 

438 

Mean (95%CI) Mean (95%CI) Mean (95%CI) ICCs p-value

Weight (kg) Intervention 113.08 (111.19 to 114.97) 106.84(104.94 to 108.74) -6.24 (-6.66 to -5.82) 0.014 (Club) < 0.001

Control 113.17 (109.20 to 117.15) 112.68 (108.69 to 116.67) -0.50 (-1.47 to 0.47) 0.000 (Course)

BMI (kg/m²) Intervention 35.07 (34.61 to 35.53) 33.10 (32.63 to 33.57) -1.97 (-2.13 to -1.81) 0.004(Club) < 0.001

Control 34.90 (33.85 to 35.95) 34.75 (33.69 to 35.81) -0.15 (-0.48 to 0.18) 0.000(Course)

Girth (cm) Intervention 119.42 (117.96 to 120.90) 111.59 (110.06 to 113.12) -7.83 (-8.44 to -7.23) 0.024(Club) < 0.001

Control 119.84 (116.94 to 122.74) 118.69 (115.76 to 121.62) -1.15 (-2.27 to -0.37) 0.000 (Course)

Systolic blood pressure (mmHg) Intervention 152.50 (150.36 to 154.65) 141.39 (138.92 to 143.86) -11.11 (-13.14 to -9.08) 0.013(Club) 0.003

Control 154.15 (149.48 to 158.82) 149.37 (144.81 to 153.93) -4.78 (-8.75 to -0.81) 0.001(Course)

Diastolic blood pressure (mmHg) Intervention 95.52 (94.11 to 96.92) 87.05 (85.56 to 88.55) -8.46 (-9.50 to -7.42) 0.025 (Club) < 0.001

Control 96.45 (93.69 to 99.22) 94.62 (91.80 to 97.46) -1.83 (-4.03 to 0.38) 0.000 (Course)

Body Fat (%) Intervention 34.29 (33.76 to 34.82) 31.43 (30.89 to 31.98) -2.86 (-3.22 to -2.50) 0.002(Club) < 0.001

Control 34.17 (33.00 to 35.36) 33.50 (32.33 to 34.68) -0.67 (-1.41 to 0.63) 0.000(Course)

WEM Intervention 3.80 (3.75 to 3.84) 3.99 (3.93 to 4.04)  0.19 (0.14 to 0.24) 0.000(Club) 0.367

Control 3.75 (3.64 to 3.86) 3.89 (3.78 to 4.00)  0.14 (0.05 to 0.24) 0.000(Course)

Sedentary time (h/day) Intervention 8.19 (7.81 to 8.57) 6.82 (6.30 to 7.33) -1.37 (-1.85 to -0.89) 0.013(Club) 0.013

Control 8.94 (8.12 to 9.75) 8.64 (7.77 to 9.50) -0.30 (-1.02 to 0.42) 0.000(Course)

DINE-based measures

    Fatty food score Intervention 23.97 (23.31 to 24.64) 19.38 (18.37 to 20.39) -4.60 (-5.58 to -3.61) 0.004(Club) < 0.001

Control 24.42 (22.94 to 25.91) 22.81 (21.29 to 24.32) -1.61 (-3.04 to -0.19) 0.000(Course)

    Sugary food score Intervention 11.00 (10.62 to 11.38) 7.66 (7.20 to 8.13) -3.34 (-3.80 to -2.87) 0.000(Club) 0.009

Control 11.59 (10.76 to 12.43) 9.47 (8.61 to 10.33) -2.12 (-2.97 to -1.28) 0.016(Course)

    Fruit score Intervention 3.06 (2.88 to 3.42) 4.57 (4.35 to 4.81)  1.52 (1.29 to 1.75) 0.000 (Club) < 0.001

Control 3.31 (2.90 to 3.72) 3.25 (2.81 to 3.70) -0.06 (-0.52 to 0.41) 0.000 (Course)

    Vegetable score Intervention 3.35 (3.19 to 3.51) 4.33 (4.11 to 4.55)  0.98 (0.76 to 1.19) 0.000(Club) 0.003

Control 3.35 (2.98 to 3.62) 3.56 (3.20 to 3.93)  0.31 (-0.07 to 0.69) 0.000(Course)

    Whole-grain proportion (%) Intervention 28.11 (24.50 to 31.72) 51.51 (47.22 to 55.81)  23.40 (18.69 to 28.12) 0.000(Club) 0.001

Control 22.16 (14.33 to 30.00) 28.79 (20.70 to 36.88)  6.63 (2.07 to 15.33) 0.000(Course)

Objectively measured outcomes

Self-reported outcomes



 

 

Figures 439 

Figure 1: Participant Flow Chart 440 

Figure 2: FFIT participants with over 5 percent and over 10 percent weight loss 441 

after 12 weeks.442 
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