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Abstract

Background A healthy lifestyle program that appeals to, and supports, overweight and obese New Zealand (NZ)
European, Maori (indigenous) and Pasifika men to achieve weight loss is urgently needed. A pilot program inspired by
the successful Football Fans in Training program but delivered via professional rugby clubs in NZ (n=96) was shown
to be effective in weight loss, adherence to healthy lifestyle behaviors, and cardiorespiratory fitness in overweight and
obese men. A full effectiveness trial is now needed.

Aims To determine the effectiveness and cost effectiveness of Rugby Fans In Training-NZ (RUFIT-NZ) on weight loss,
fitness, blood pressure, lifestyle change, and health related quality of life (HRQol) at 12- and 52-weeks.

Methods We conducted a pragmatic, two-arm, multi-center, randomized controlled trial in NZ with 378 (target 308)
overweight and obese men aged 30-65 years, randomized to an intervention group or wait-list control group. The
12-week RUFIT-NZ program was a gender-sensitised, healthy lifestyle intervention delivered through professional
rugby clubs. Each intervention session included: i) a 1-h workshop-based education component focused on nutrition,
physical activity, sleep, sedentary behavior, and learning evidence-based behavior change strategies for sustaining a
healthier lifestyle; and 2) a 1-h group-based, but individually tailored, exercise training session. The control group were
offered RUFIT-NZ after 52-weeks. The primary outcome was change in body weight from baseline to 52-weeks. Sec-
ondary outcomes included change in body weight at 12-weeks, waist circumference, blood pressure, fitness (cardi-
orespiratory and musculoskeletal), lifestyle behaviors (leisure-time physical activity, sleep, smoking status, and alcohol
and dietary quality), and health-related quality of life at 12- and 52-weeks.

Results Our final analysis included 200 participants (intervention n=103; control n =97) who were able to com-
plete the RUFIT-NZ intervention prior to COVID-19 restrictions. At 52-weeks, the adjusted mean group difference in
weight change (primary outcome) was -2.77 kg (95% Cl -4.92 to -0.61), which favored the intervention group. The
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intervention also resulted in favorable significant differences in weight change and fruit and vegetable consump-
tion at 12-weeks; and waist circumference, fitness outcomes, physical activity levels, and health-related quality of life
at both 12 and 52 weeks. No significant intervention effects were observed for blood pressure, or sleep. Incremental
cost-effective ratios estimated were $259 per kg lost, or $40,269 per quality adjusted life year (QALY) gained.

Conclusion RUFIT-NZ resulted in sustained positive changes in weight, waist circumference, physical fitness, self-
reported physical activity, selected dietary outcomes, and health-related quality of life in overweight/obese men.
As such, the program should be recommended for sustained delivery beyond this trial, involving other rugby clubs

across NZ.

Trial registration Australia New Zealand Clinical Trials Registry, ACTRN12619000069156. Registered 18 January 2019,
https.//www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=376740 Universal Trial Number, U1111-1245-0645.

Keywords Physical activity, Obesity, Weight loss, Men's health, Lifestyle intervention

Background

In New Zealand (NZ), 31% of adults are obese
(BMI > 30 kg/m?) and a further 35% are overweight, with
key sex and ethnic disparities. Compared with women,
the prevalence of overweight is greater in NZ European
(41% vs 32%), Maori (the indigenous peoples of NZ; 33%
vs 27%), and Pasifika (26% vs 16%, respectively) men [1].
Further, Maori and Pasifika men are 1.7 and 2.2 times
more likely to be obese when compared with non-Maori
and non-Pasifika men, respectively. It has been estimated
that excess weight costs NZ at least $NZ 2 Billion per
year [2]. Therefore, effective, sustainable and appeal-
ing healthy lifestyle programs are needed to meet the
needs of overweight and obese NZ men, and in particular
Maori and Pasifika men [3, 4].

Men are underrepresented in obesity services, sug-
gesting current weight loss services are suboptimal for
this group [5]. A systematic review and meta-analysis
of men-only weight loss and weight maintenance pro-
grams, involving 14 randomized controlled trials (RCTs)
showed that the most effective interventions combined
dietary, exercise, and behavior change techniques (mean
difference in weight at 1 year compared with no inter-
vention was -4.9 kg, 95% confidence interval -5.9 to -4.0,
p<0.0001). Group-based interventions also produced
favorable weight loss results [6].

Building on the successful Football Fans In Train-
ing (FFIT) program, a weight management and healthy
lifestyle program in Scotland [7, 8], we previously
developed and piloted a similar program to support
overweight/obese men to lose weight, delivered via pro-
fessional rugby clubs in NZ. In our pilot RCT (N=96)
of Rugby Fans In Training-NZ (RUFIT-NZ) we found a
-2.5 kg (95% CI -0.4 to 5.4) difference in body weight
in favor of participants in the intervention group at
12-weeks. In addition, participants who received the
program had significant reductions in waist circumfer-
ence, resting heart rate, and diastolic blood pressure,
as well as improved fitness and adherence to lifestyle

behaviors, including physical activity and not smok-
ing [9]. Furthermore, 100% of those who completed the
program said that they would recommend it to their
friends, and qualitative data from a subset of men found
that the factors incorporated into the design and deliv-
ery of the program created engagement [10]. Therefore
the feasibility and acceptability of RUFIT-NZ was dem-
onstrated, supporting the need for a larger scale RCT to
evaluate its sustained effect [9]. The aim of the current
study was to determine the effectiveness and cost effec-
tiveness of RUFIT-NZ on weight loss, fitness, blood
pressure, lifestyle change, and health related quality of
life (HRQoL) at 12- and 52-weeks.

Methods

Study design

A pragmatic multi-center, two-arm, parallel RCT was
conducted in NZ between 21 Jan 2019 and 22 Oct 2020.
The study received ethical approval from the University
of Auckland Human Ethics Committee (021,888). The
study protocol was registered and published [11] before
the conclusion of recruitment (Australian New Zealand
Clinical Trials Registry, ID: ACTRN12619000069156
Registered, 18 Jan 2019). The trial was designed and
reported according to the Consolidated Standards of
Reporting Trials (CONSORT) checklist [12, 13] (Addi-
tional file 1). Some changes to study methods were imple-
mented as a result of COVID-19 (see details below).

Study setting

RUFIT-NZ was delivered via professional rugby fran-
chises, which participate in the Super Rugby competi-
tion across NZ, Australia and South Africa. The five
NZ-based Super Rugby franchises were approached and
three agreed to participate (the Blues based in Auckland
[North Island], Crusaders based in Christchurch, and
Highlanders based in Dunedin [both South Island]).


https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=376740

Maddison et al. Int J Behav Nutr Phys Act (2023) 20:37

Participants and recruitment

Eligible participants were overweight men (defined as
a BMI> 28 kg/m?) aged 30—65 years, who were able to
safely undertake physical activity, understand and read
English, and provide written informed consent. Inter-
ested and eligible participants were pre-screened using
the Physical Activity Readiness Questionnaire (PAR-Q)
[14, 15], and required consent from their general practi-
tioner if any PAR-Q items were endorsed. Exclusion cri-
teria included participation in any other healthy lifestyle
program, or if participants knew in advance they could
not complete the 52-week follow-up. Participants were
recruited via the respective rugby club’s fan base regis-
tries, including Facebook pages, supporter mailing lists,
and newspaper advertisements/articles. Participants were
also recruited via Maori-specific networks (e.g., Marae
[Maori meeting house], word-of-mouth) and media (e.g.,
Maori television and radio). We linked all advertisements
with the University of Auckland’s Faculty of Medical and
Health Science’s research study recruitment page where
participants could access information about the study,
including the Participant Information Sheet and Consent
Form. There was also the option to contact the research
team for additional information as required, and poten-
tial participants could link directly to an online registra-
tion form. Our multifaceted recruitment strategy was
informed by the RUFIT-NZ pilot study, which suggested
that club-based and social media strategies were likely to
be most effective. An example of a recruitment flyer is
provided (see supplementary file).

Sample size

A total of 308 participants (154 per arm) was estimated
to provide 90% power at 5% significance level (two-sided)
to detect a clinically significant 5 kg difference [16] on
the primary outcome (change in weight) between the two
groups at 52-weeks, assuming a standard deviation (SD)
of 12 kg and allowing for 20% loss to follow up. Our SD
was conservative and derived from other weight man-
agement trials for men [9, 17]. Maori are the indigenous
population of NZ, therefore we wanted to ensure suffi-
cient power to detect effects for this group. We therefore
aimed to recruit a total of 150 Maori participants (~50%
of the total sample size), which was estimated to provide
80% power to detect a 6 kg difference between ethnic
groups under the same assumptions.

Randomization

Following baseline data collection, eligible and consented
participants were randomized on a 1:1 ratio to either
the RUFIT-NZ intervention or the control group using
a computerized randomization process that ensured
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allocation concealment. Randomization was stratified
by baseline BMI category (<35 kg/m2 versus>35 kg/
m?2), self-reported ethnicity (Maori, Pasifika, non-Maori/
non-Pasifika), and study center, using stratified block
randomization with variable block sizes of two or four.
The randomization sequence was generated by our bio-
statistician (Y]). Participants were informed by email of
their eligibility and allocation group within 2-3 days of
their baseline assessment at the club. Due to the nature
of the study, participants and research assistants were
aware of the treatment allocation post-randomization.
Study investigators and the trial statistician were blinded
during analysis. To reduce assessment bias, objective
measures of height and weight were collected by trained
researchers at 12- and 52-weeks.

Control and intervention

Control group

We used a wait-list control approach— those randomized
to the control group were asked to continue with their
usual lifestyle for 52 weeks during the trial period but
were offered the RUFIT-NZ intervention at the end of the
12-month follow-up period.

Intervention
Full details of the development of the RUFIT-NZ inter-
vention are published in our study protocol [11]. The
overall aim of the intervention was to support men to
engage in healthy lifestyle behaviors to reduce weight and
develop the necessary skills to maintain these behaviors
in the long-term. RUFIT-NZ involved a 12-week healthy
lifestyle program, consisting of 12 x weekly 2-h sessions.
Each intervention session included a 1-h workshop-
based education component (See Appendix) and 1-h
group-based, but individually tailored, exercise training
session. During the education component, participants
were introduced to a range of topics relating to physical
activity, nutrition, sleep, and alcohol consumption, as
well as to key theory-based behavior change techniques.
Education sessions were delivered predominantly by
RUFIT-NZ-trained trainers, however nutrition-based
components were delivered by the clubs’ nutritionists or
qualified dieticians, supported by the study nutritionist
(HE). This approach differed from the original FFIT pro-
gram but was consistent with the RUFIT-NZ pilot, which
indicated a preference for expert advice on diet and
nutrition. All RUFIT-NZ trainers were qualified strength
and conditioning trainers involved with the respective
rugby clubs. Registered dietitians involved in delivering
RUFIT-NZ had a previous connection to the club. For the
purpose of this trial, the trainers and nutritionists were
employed by the respective clubs and agreed to deliver
RUFIT-NZ. Classroom content was standardized, so that
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all participants received the same education informa-
tion, but the individual trainers could tailor the format
of delivery and level of detail as required. RUFIT-NZ
did not engage professional team players in the delivery
of the intervention. That decision was based on previ-
ous experience with FFIT [7] and our previous pilot trial
[9]. The education sessions and the overall delivery of the
program was interactive, with RUFIT-NZ trainers and
dieticians enabling interactive learning and encouraging
camaraderie and a sense of team to facilitate discussion
of key topics.

Group-based in-stadia physical activity sessions were
delivered by the trainers who were given basic guid-
ance to deliver sessions (e.g., start low and build slow),
but were also given freedom to structure each session as
they chose. This approach allowed trainers to best meet
the needs of individuals attending their RUFIT-NZ ses-
sions. Activity sessions were tailored to individual fitness
levels and ability. They included aerobic (e.g., station-
ary rowing and cycling, walking and jogging), muscle
strengthening (e.g., weight/circuit training) and flex-
ibility (e.g., warm-up/cool-down activities) exercises
[18]. Participants were instructed to use the rating of
perceived exertion (RPE) scale to ensure their activity
was appropriate for their own fitness level. The difficulty
(intensity) of each physical activity session increased
over the 12 weeks, accounting for each participant’s
level of fitness. Throughout the intervention men were
encouraged to consider what types of activity they could
continue to engage with in community settings. Sessions
were varied and utilized the supportive group involve-
ment to foster the sense of being in a ‘team’ Group size
ranged from approximately 15-20 men per trainer. Roll
calls were taken at the beginning of each session to
record attendance.

To inspire habitual physical activity, men were encour-
aged to follow a daily step-based walking program over
the course of the 12-week intervention period and
beyond [19-21] and to use a step counter (pedom-
eter or smartphone app) to track their daily and weekly
progress. Trainers encouraged men to engage in other
forms of physical activity and with a focus on integrat-
ing walking and other forms of incidental activity into
daily life (e.g., walking up stairs). RUFIT-NZ trainers
also provided physical activity ‘homework’ that partici-
pants could undertake outside of the structured sessions
(e.g., researching places in their community to be physi-
cally active). Participants’ lifestyle behaviors in terms of
alcohol, sleep, sedentary behavior, and nutrition were
guided by individual goals, which men set for themselves
during the group education sessions and recorded in a
workbook.
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Nutrition content for RUFIT-NZ was developed by our
investigator nutritionist (HE), and was consistent with the
NZ guidelines approach for weight management using a
Family, Activity, Behavior (FAB) approach [22]. Our aim
was to ensure all nutrition sessions were positively framed
(e.g., ‘what are some good examples of healthy snacks?
and ‘where can I find quick easy recipes?’), and involved
the delivery of simple messages focused on practical ele-
ments of improving diet. Messages aligned with the NZ
Eating and Activity Guidelines for Adults [23]. To facili-
tate an understanding of what men were eating and to
help them record their diet, we provided men with a food
diary to use as they wished. RUFIT-NZ nutrition sessions
targeted the following biggest healthy eating ‘wins”:

+ Eating as many fruit and vegetables as possible.

+ Cooking and preparing food and snacks at home as
much as possible.

+ Eating mostly whole foods (as opposed to packaged/
processed foods and takeaways).

+ Drinking sugar-free beverages.

+ Conscious eating (screen-free, mindful eating, ideally
in the company of others).

Behavior change techniques

A key focus of RUFIT-NZ was to provide men with a
range of skills and strategies they could use to develop
and maintain a healthy lifestyle, which included manag-
ing their weight. To that end, a range of evidence-based
behavior change techniques shown to be effective in
improving diet and physical activity were used through-
out the education and exercise sessions [24]. Key tech-
niques included: i) identifying autonomous reasons for
lifestyle change, ii) goal setting for, and self-monitoring
of, weight, physical activity, and healthy diet; iii) inten-
tion formation with action plans; iv) experiencing exer-
cise sessions with increased challenges as well as positive
feedback on exercise achievements and change reinforce-
ment from trainers to build self-efficacy; and v) identi-
fication of barriers and coping planning to help avoid
relapse during, and on completion of, the program (see
Appendix, for details).

Training

Prior to delivering RUFIT-NZ, trainers underwent a
standardized training session, delivered by a member
of the RUFIT-NZ investigator team. Training was sup-
plemented with a standardized trainer’s manual, which
outlined key principles to be promoted via RUFIT-NZ,
and the nutrition topics to be covered in each session.
We also provided PowerPoint presentation templates
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and participant worksheets, and support sessions and
resources were offered to nutritionists to use in group-
based sessions. Trainers were provided a nominal fee
(paid to the club) to deliver RUFIT-NZ.

For RUFIT-NZ we used the Supportive, Active, Auton-
omous, Fair, and Enjoyable (SAAFE) delivery principles,
an evidence-based approach for the planning, deliv-
ery, and evaluation of organized physical activity ses-
sions [25]. Consistent with this approach, trainers were
encouraged to ensure a SAAFE environment by: i) creat-
ing a Supportive social environment, enabling learning
from each other; ii) maximizing participants’ oppor-
tunities to be physically Active during the sessions; iii)
satisfying participants’ need for Autonomy by including
elements of choice and providing a rationale for activi-
ties; iv) designing and delivering activities that are Fair by
allowing all participants to experience success regardless
of their physical abilities; and v) promoting an Enjoyable
experience by focusing on fun and variety and incorpo-
rating games where possible.

Fidelity

To assess intervention fidelity, we undertook direct
observation by trained research assistants, using a stand-
ardized checklist at Weeks 4 and 10 of the 12-week inter-
vention. Components of the classroom sessions (e.g.,
attendance, correct slides, weight check, and delivery)
and the physical activity sessions (e.g., individualized
exercises, adherence to SAAFE principles, and general
delivery) were assessed on whether they were delivered
or not; the research team provided verbal and written
feedback to the trainers to address any gaps in interven-
tion delivery. All coaches passed these checks.

Outcomes

All outcomes were assessed at 12- and 52-weeks post-
randomization. The primary outcome was change in
body weight from baseline to 52-weeks.

Secondary outcomes included change in body weight
at 12-weeks, waist circumference, blood pressure, fitness,
lifestyle behaviors and other nutrition outcomes, health-
related quality of life (HRQoL) and cost-effectiveness.

Anthropometric data were collected using standard
practices [26]. Height was measured to the nearest 0.1 cm
with a stadiometer (Seca, 214, Hamburg, Germany) and
weight was measured to the nearest 0.1 kg with a digital
scale (Tanita, UM-070, Illinois, US). For both height and
weight, two measures were taken. A third measurement
was taken if differences of 0.1 cm and 0.1 kg respectively
were observed between the first and second measure-
ments. The mean of two measurements or the median of
three was used for analysis.
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Resting systolic and diastolic blood pressure were
measured via standard procedures using an automated
sphygmomanometer (OMRON T9P Intellisense Blood
Pressure Monitor) and/or a manual Blood Pressure Mon-
itor (D1537-Reister Shock Proof Sphygmomanometer).
Participants were asked to rest for a period of 5-min
before measurements were taken.

Cardiorespiratory fitness was assessed using the time to
complete a 6 km cycle test using a stationary bike [27].

Musculoskeletal fitness (endurance) was assessed using
the timed sit-to-stand test [28], and a timed push up test
[27].

Lifestyle behaviors

Participants self-reported the following lifestyle behav-
iors, (1) leisure-time physical activity (assessed by the
Godin Leisure Time Physical Activity Questionnaire)
[29]; (2) cigarette smoking (assessed by a smoking his-
tory questionnaire) [30]; (3) alcohol intake (assessed by
the Alcohol Use Disorders Identification test consump-
tion [AUDIT C]) [31]; (4) sleep (self-reported average
number of hours slept over a 24 h period); and nutrition
habits over the past seven days, including average fruit
and vegetable intake over the past week (with options
from ‘I don't eat fruit or vegetables’ to ‘4 or more servings
per day), fast food or takeaway consumption (number of
times in the past seven days), and sugar-sweetened bever-
age consumption (powdered and fizzy drinks; number of
times over the past seven days). All nutrition habits ques-
tions were assessed using existing questions from the NZ
Health Survey [32]. The Godin Leisure Time Question-
naire has been shown to correlate with maximal oxygen
consumption (r=0.24 -0.34) [33], and accelerometry
(r=0.32-0.45) (cf, [34]). Cigarette smoking questions
were adapted from the Fagerstrom Test for Nicotine
Dependence, which has demonstrated significant mean
differences in the number of cigarettes smoked and Car-
bon Monoxide measures [35]. The AUDIT-C is an abbre-
viated version of the Alcohol Use Disorders Identification
test (AUDIT) that has been advocated for use in both
research and practice settings where there is insufficient
time to administer the full AUDIT [36]. The AUDIT-C has
similar accuracy to the full AUDIT for providing cut-off
scores for units of alcohol consumed [37]; cut-off scores
are based on expert opinion rather than validation data.
No validation data were available for sleep or the fruit and
vegetable questions, however we utilized the standardized
questions outlined in the 2006/07 NZ Health Survey.

Other dietary factors
In addition to fruit and vegetable consumption, we col-
lected data on meals consumed or prepared at home
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(number of times for breakfast, lunch and dinner over
the past week), and conscious eating (noticing when eat-
ing and not hungry, and stopping eating when full (scale
from one to four, with four ‘agree’); these questions were
sourced from the Framson mindful eating questionnaire
and the Clementi abbreviated mindful eating question-
naire, adapted to seven days of measurement [38, 39].

Baseline demographics: Participants completed a
web-based questionnaire for demographic information
including age, date of birth, ethnicity, employment status,
highest level of education, marital status, and household
income.

Economic evaluation

A trial-based economic evaluation was undertaken using
data from the RUFIT-NZ trial. The main outcomes for
the economic evaluation were the incremental cost-effec-
tiveness ratio (ICER) in terms of cost per body weight
loss (kg), and cost per quality-adjusted life year (QALY)
gained, for participants enrolled in the program com-
pared with those in the control arm over 52 weeks. Par-
ticipant HRQoL was measured using the EQ-5D-5L at
both 12 and 52 weeks; a utility score was derived using
NZ population-specific weights to estimate QALYs
gained at 52 weeks for participants enrolled in both treat-
ment and control arms [40, 41]. A minor protocol vio-
lation meant that the EQ5-D was not administered at
baseline.

Changes in response to the COVID-19 Pandemic
The present study was severely affected by the COVID-
19 pandemic and changes to our original trial are
detailed below. For logistical reasons, participants were
recruited for the RUFIT-NZ trial in three separate
waves. Prior to COVID-19 we successfully recruited
and randomized 200 participants over two waves
(2019). Participants for wave three were recruited and
randomized in February 2020, but due to strict COVID-
19 restrictions and lockdowns across NZ, as well as
changes in health and safety requirements at the respec-
tive rugby clubs, we were unable to continue with wave
three. As a result, none of the participants randomized
(intervention or control) in wave three (n=178) took
part in the RUFIT-NZ program. As a result, the steer-
ing group committee made the decision to only analyze
data from the 200 participants randomized to waves 1
and 2. A post-hoc power evaluation on the study sam-
ple suggested that we had >90% power to detect a group
difference of 3 kg on weight change at 52 weeks. There-
fore, in the results section we only report findings on
those 200 participants; baseline data from all partici-
pants are presented in the Appendices.
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Analysis

Trial data from all randomized participants were col-
lected via secure web-based case record forms and stored
using REDCap. Baseline characteristics and outcome
data were first summarized descriptively: continuous
variables were summarized as mean and standard devia-
tion (SD), and categorical variables as frequency and
percentage.

Analysis was conducted according to a modified inten-
tion-to-treat (ITT) principle, to include all randomized
participants in the first two waves. For the main ITT
analysis, we used multiple imputations for missing pri-
mary outcome data. Sensitivity analysis was also con-
sidered using the baseline value carried forward (BVCF)
approach on missing data to test the robustness of the
main results. Per protocol (PP) analysis was also per-
formed on randomized participants who provided pri-
mary outcome data with no major protocol violations.
Linear regression models were used to evaluate the effect
of the intervention on change in body weight at 52 weeks
(primary outcome), adjusting for baseline body weight,
age, study wave, and stratification factors (BMI category,
self-reported ethnicity, study center). Given the COVID-
19 related issues, we were unable to undertake sub-group
analysis by ethnicity.

Similar regression models were used on continu-
ous secondary outcomes at 12- and 52-weeks. Model-
adjusted mean differences were reported with 95%
confidence intervals (Cls). Logistic regression models
were used on the adherence to healthy lifestyle behaviors
outcomes at 12 and 52 weeks. Adjusted odds ratios (ORs)
were reported with 95% ClIs. For secondary outcomes,
no imputation was considered on missing outcome data.
Confidence interval widths have not been adjusted for
multiplicity and may not be used in place of hypothesis
testing. Statistical analysis was performed using SAS ver-
sion 9.4 (SAS Institute Inc.). All statistical tests were two-
sided with a 5% significance level.

Economic analysis

Multiple imputations were applied to missing primary
outcome data (change in body weight, and quality of
life at 52 weeks) assuming missing at random. Patterns
in missing data were explored with the use of logis-
tic regression and t-tests to investigate if any covariates
would predict if an outcome variable was missing (logis-
tic regression), and whether there were differences in
patient characteristics between patient groups who had
a missing outcome variable, and patient groups with a
non-missing outcome variable (t-tests). To address the
negatively skewed distribution for the estimated utilities,
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univariable generalized linear regression modelling with
a Poisson distribution and log link was used to explore
differences in participant QALYs following the modified
Park test [41]. As with the main analysis, this model was
adjusted for baseline weight, age in years, study wave, and
stratification factors (BMI category, self-reported ethnic-
ity, and study centre).

Nonparametric bootstrapping with 2,000 simulations
was performed around each ICER to address uncertainty
around the cost-effectiveness of RUFIT-NZ. Addition-
ally, scenario analyses exploring the cost-effectiveness of
RUFIT-NZ were performed for participants with non-
missing outcomes data without imputation. The cost
of providing RUFIT-NZ across the three rugby clubs
was estimated through micro costing (see Appendi-
ces). Although no official willingness-to-pay threshold
has been established for NZ, contemporary economic
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analyses have considered a gross domestic product per
capita expenditure of $45,000 per QALY to be cost-effec-
tive [42, 43]. All costs were expressed in $NZD in 2021
using the consumer price index (CPI) [44].

Results

Overview

Figure 1 presents the flow diagram of participant pro-
gress through the phases of the trial. A total of 1,186
people were screened between January 2019 and Febru-
ary 2020, and 378 eligible participants were randomized
(Intervention n=192; Control n=186). The final analy-
sis included a total of 200 trial participants (Intervention
n=103; Control n=97) who were able to complete the
study in waves one and two, prior to COVID-19 restric-
tions. No baseline differences were found between the
participants of different waves (see Appendices).
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- Did not attend assessment (n=32) - Did not attend assessment (n=25)

- No contact (n=6)
- Withdrew (n=1)
Discontinued intervention (n=14)

Il

Primary analysis (n=103)

S — -

Analysis

No contact (n=5)
- Withdrew (n=2)

'

JPrimary analysis (n=97)

+ ITT population (n=103)
+ PP population (n=63)
missing outcome (n=40)

+ ITT population (n=97)

+ PP population (n=63)
major protocol violation (n=2)
missing outcome (n=33)*

Fig. 1 CONSORT 2010 Flow Diagram. Note: ITT — Intention to treat; PP — Per protocol. *One participant was randomized to the wrong group but
also had missing primary outcome as well and was therefore reported in the missing outcome numbers
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Two participants had a major protocol violation
after randomization and were excluded from analysis.
One participant had a baseline BMI below the <28 kg/
m? cutoff in the inclusion criteria. Another participant
was randomized to the control group but allocated to
the intervention group in error. The participant was
informed of the mistake but continued with the inter-
vention. As highlighted above, a separate minor protocol
violation was recorded as the EQ5-D was not adminis-
tered at baseline.

Participants were predominantly New Zealand Euro-
pean, with a mean age of 45.7 years (SD 8.7) years. The
two groups were comparable at baseline (Table 1).

Effect on body weight and secondary outcomes
Participants in the control group showed little change
in weight from baseline to 12-weeks (mean=-0.38, SD
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4.82 kg) and 52-weeks (mean=0.10, SD 5.73 kg), while
the intervention group demonstrated weight losses from
baseline at both time points (12-weeks: mean -2.65, SD
3.42 kg; 52-weeks: mean -2.59, SD 6.95 kg). In the pri-
mary ITT analysis with multiple imputations on missing
outcome, the adjusted mean difference in weight change
between the two groups was -2.77 kg (95%CI -4.92 to
-0.61) in favour of the intervention group (Table 2). In
the per-protocol analysis, the adjusted mean difference
in weight change between the two groups was -2.82 kg
(95%CI -4.99 to -0.65), also in favour of the intervention
group. The sensitivity analysis using the BVCF approach
on missing outcome gave an estimated group difference
of -1.95 kg (95%CI -3.34 to -0.56).

For secondary outcomes reported in Table 3, a simi-
lar mean difference in weight change was observed at
12-weeks (-2.65 kg; 95%CI -3.90 to -1.41) in favour of

Table 1 Participant baseline demographic and study site data (N=200)

Baseline Characteristics

Control (n=97) Intervention

(n=103)

Demographics

Age (years), mean (SD) 463 (87) 45.1 (8.7)
Ethnicity, n (%)

Maori 16 (16.5) 21 (20.4)

Pasifika 16 (16.5) 16 (15.5)

New Zealand European or Other 65 (67.0) 66 (64.1)
BMI category, n (%)

28-34 kg/m2 53 (54.6) 56 (54.4)

> 35 kg/m? 44 (45.4) 47 (45.6)
Annual household income, n (%)

Less than $NZD15,000 1(1.0) 1(1.0)

SNZD15,000—529,999 0(0.0) 4(39)

$30,000—$59,999 9(9.3) 14 (13.6)

$60,000—%99,999 32(33.0) 30(29.1)

$100,000 or more 49 (50.5) 46 (44.7)

Did not know / chose not to answer 6(6.2) 8(7.8)
Marital status, n (%)

Married 64 (66.0) 72 (69.9)

Civil union or living with partner 22(22.7) 14 (13.6)

Separated, divorced, or widowed 9(9.3) 7 (6.8)

Never married (single) 22.1) 5(4.9)

Refuse to answer 0(0.0) 5(4.9)
Study wave, n (%)

Wave 1 (Feb 2019 - Feb 2020) 56 (57.7) 55 (534)

Wave 2 (May 2019 - Jun 2020) 41 (42.3) 48 (46.6)
Study site, n (%)

Blues 48 (49.5) 52 (50.5)

Crusaders 21(21.6) 23 (22.3)

Highlanders 28 (28.9) 28 (27.2)

Note: Data presented from participants recruited in waves one and two only
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Table 2 Primary outcome analysis on change in body weight at 52 weeks

Control Intervention Intervention vs Control”
N, Mean (SD) N, Mean (SD) Adjusted Mean difference (95% p-value
ql)
Change from baseline 64,0.10 (5.73) 63,-2.59 (6.95) - -
ITT with MI (primary) - - -2.77 (-4.92,-0.61) 0.015
ITT with BVCF - - -1.95 (-3.34,-0.56) 0.006
PP - - -2.82 (-4.99,-0.65) 0.011

N numbers observed, SD standard deviation, ITT intention to treat, Ml multiple imputations, BVCF baseline value carry forward, PP per protocol

" Linear regression model adjusted for baseline weight, age in years, study wave, and stratification factors (BMI category, self-reported ethnicity, study centre)

the intervention group. There was a significant dif-
ference in waist circumference at both time points in
favour of the intervention. There were no between
group differences in blood pressure at either time
point. There were significant differences in cardiores-
piratory fitness, sit to stand times, and press-ups com-
pleted, all favouring the intervention group. In terms
of lifestyle change, there were positive differences in
self-reported physical activity at 12- and 52-weeks,
and fruit and vegetable consumption at 12 weeks (with
some attenuation at 52 weeks), but no significant dif-
ferences in number of alcoholic drinks consumed per
week, or hours of sleep per day at both time points.
Significant differences were observed in HRQoL at
both 12- and 52 weeks in favour of the intervention
group (Table 3).

In terms of additional dietary outcomes, we observed
favourable differences for the intervention group in the
number of fizzy drinks consumed at 12 weeks, number
of powdered drinks at 52 weeks, and number of fast-
food occasions at 12 weeks only (Table 4). There were
positive effects on the ‘stop eating when full’ score at
12 and 52 weeks, but not on the ‘noticed when eating
and hunger’ score.

Cost-effectiveness: Based on a total intervention
cost of $77,469, the cost per participant was estimated
to be $ NZD 752. Control participants were assumed
to incur no costs (derivation of costs can be found in
the Appendices).

Based on the results of non-parametric bootstrap-
ping following multiple imputation, slight QALY gains
were observed for participants in the intervention arm
in bootstrapped analysis (mean QALY gains: 0.02, 95%
CI: 0.01 - 0.03, P<0.001). ICERs estimated for par-
ticipants in the RUFIT-NZ intervention were $259 per
kg lost, or $40,269 per QALY gained, and RUFIT-NZ
was cost-effective in 78% of 2,000 iterations if a will-
ingness-to-pay threshold of $45,000 NZD per QALY
was used. In a scenario analysis of non-imputed data,

the cost-effectiveness of RUFIT-NZ was maintained
for the primary outcome of body weight reduction at
52 weeks, but not for QALYs gained (ICER: $231,895
per QALY gained) (Table 5).

Discussion

The aim of our study was to determine the effective-
ness of the 12-session, healthy lifestyle RUFIT-NZ
program on weight loss, fitness, blood pressure, and
lifestyle change at 12- and 52-weeks. Overall, our find-
ings showed the program resulted in sustained changes
in weight, waist circumference, physical fitness, self-
reported physical activity, alcohol consumption, and
HRQoL in overweight men. The RUFIT-NZ interven-
tion, as assessed through cost per kg body weight loss
and QALYs gained, was broadly comparable with other
economic evaluations of weight loss interventions and
was highly likely to be cost-effective at a willingness-
to-pay threshold of $45,000 NZD per QALY [45, 46].
The modest gain in QALYs is likely attributed to the
short time period (one year) of the evaluation, as the
key benefits attributed to weight loss interventions lie
in the prevention of downstream events of morbidity
and mortality associated with obesity [45, 46]. As such,
a separate cost-effectiveness analysis exploring the
impact of ongoing weight reduction through RUFIT-
NZ on lifetime morbidity and mortality risk is planned.
The cost-effectiveness of RUFIT-NZ, in terms of cost
per QALYs, was not maintained in a sensitivity analysis
of non-imputed data; this is likely attributed to the high
proportion of missing HRQoL data.

Strength and limitations: We conducted a pragmatic
RCT based on extensive feasibility and pilot work [9].
The inclusion of three Super Rugby franchises located in
different parts of the country with substantially distinct
ethnic compositions (Auckland has a larger proportion
of Maori and Pacific peoples compared with Dunedin)
[43], enhanced the generalizability of the findings. Of the
various adaptations and wider implementation of FFIT



Maddison et al. Int J Behav Nutr Phys Act (2023) 20:37 Page 10 of 16

Table 3 Secondary outcome analysis on anthropometric data, blood pressure, fitness, lifestyle behaviors and HRQolL at 12- and

52-weeks
Outcomes Control Intervention Intervention vs Control”
N Mean (SD) N Mean (SD) Mean difference  95% ClI P value

Weight (kg) Baseline 97 11146 (17.25) 103 112.13(19.35)

12-weeks 69 112.52(17.93) 81 107.85(18.26) -2.65 (-3.90,-1.41) <.0001

52-weeks 64  111.34(1976) 63  10847(19.86) -2.82 (-4.99,-0.65) 0011
BMI (kg/mz) Baseline 97 35.30(4.87) 103 35.55(5.65)

12-weeks 67 3546 (4.96) 80  34.38(5.09) -0.88 (-1.27,-048) <.0001

52-weeks 61 3547 (5.48) 58 34.50(5.52) -0.69 (-1.42,0.04) 0.062
Waist circumference (cm) Baseline 97 11693 (11.39) 103 118.14 (13.60)

12-weeks 67 11555 (11.40) 80 11248 (1291) -2.51 (-4.27,-0.75) 0.006

52-weeks 61 11629 (12.79) 58 113.00 (13.65) -291 (-5.14,-0.67) 0.011
Systolic BP (mmHg) Baseline 97 14728 (1419) 103 14599 (15.91)

12-weeks 67 14520 (15.71) 80 14581 (17.54) 1.94 (-1.92,5.80) 0322

52-weeks 61 147.70(15.28) 58 14347 (15.22) -2.06 (-6.13,2.01) 0318
Diastolic BP (mmHg) Baseline 97 93.36 (9.23) 103 91.59 (8.66)

12-weeks 67 90.01 (10.18) 80 90.09 (9.74) 157 (-0.87,4.00) 0.205

52-weeks 61 93.08 (9. 77) 58 8994 (1048) -1.63 (-4.54,1.28) 0.270
Sit to stand test Baseline 97 15.37 (2.84) 103 15.69(3.23)

12-weeks 67 16.37 (3.64) 80 20.23 (4.36) 326 (2.15,4.36) <.0001

52-weeks 55 1564 (3.26) 51 19.33 (4.79) 273 (1.55,3.92) <.0001
Press up test (count) Baseline 97 19.10 (9.37) 103 19.77 (9.53)

12-weeks 67 1983(11.39) 80 2643(1040) 505 (2.56,7.54) 0.0001

52-weeks 54 19.20(11.33) 50 24.48 (12.64) 5.09 (2.08,8.09) 0.0011
Fitness test (mins) Baseline 97 10.17 (1.00) 102 10.19(0.95)

12-weeks 67 10.09(0.92) 77 9.71(0.76) -0.37 (-0.53,-0.21) <.0001

52-weeks 55 10.15(1.08) 50 9.74(0.99) -048 (-0.77,-0.18) 0.0017
Sleep (hours/day) Baseline 97  7.00(092) 103 6.96(1.00)

12-weeks 67 7.19(0.94) 81 7.14(1.20) 0.09 (-0.17,0.34) 0.508

52-weeks 61 6.90 (0.89) 54 6.91 (1.00) 0.09 (-0.17,0.35) 0.489
Physical activity score Baseline 97  29.03(25.18) 103 2851(31.46)

12-weeks 69 36.36 (32.25) 81 50.79 (25.52) 17.10 (8.29,25.91) 0.0002

52-weeks 62  3365(1935) 54  4724(2594) 1503 (6.98, 23.07) 0.0003
Alcohol drinks per week Baseline 97 6.77 (8.36) 103 6.63(7.25)

12-weeks 69 91 (7.66) 81 9(6.91) 0.04 (-1.51,1.59) 0.957

52-weeks 62  6.05(6.09) 54 552(569) -0.32 (-1.81—1.17) 0.669
Fruit and vegetable servings per day  Baseline 96 322 (1.64) 103 3.29(1.54)

12-weeks 66  345(1.71) 80  4.04(153) 0.63 (0.19,1.07) 0.005

52-weeks 61 3.23(1.56) 54 3.75(1.66) 041 (-0.07,0.90) 0.093
HRQoL Baseline

(not col-

lected)

12-weeks 29 6324(1933) 37  7435(1360) 1173 (3.65,19.82) 0.005

52-weeks 61 6348 (18.34) 54 66.87 (19.42) 6.55 (0.05, 13.05) 0.048

Note: BP Blood pressure, HRQoL Health related quality of life scale measured via EQ5D (0-100, higher is better)
Secondary analysis with no imputation for missing outcome data; two participants with major protocol violations were excluded
* Linear regression model adjusted for baseline outcome, age in years, study wave, and stratification factors (BMI category, self-reported ethnicity, study centre)
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Table 4 Secondary analysis on other dietary outcomes measured at 12- and 52-weeks

Outcomes Control Intervention Intervention vs Control”
N Mean(SD) N Mean (SD) Mean difference 95% Cl P value

Number of fizzy drinks in past week Baseline 97 3.79(4.04) 103 4.0(6.04)

Post program 67 272((337) 81 190(3.12) -0.81 (-1.66, 0.04) 0.06

52-weeks 61 226(361) 54 265 (4.48) 022 (-0.72,1.16) 0.64
Number of powdered drinks in past week  Baseline 97 112232 103 0.65 (1.68)

Post program 67 0.60(1.97) 81 025(068) -0.16 (-0.57,0.25) 043

52-weeks 61 1.07(248) 54 0.33(1.03) -0.69 (-1.42,0.04) 0.06
Number of fast food occasions Baseline 97  264(219) 103 277(2.20)

Post program 67 2.19(2.15) 81 1.32(1.16)  -1.05 (-1.51,-0.59) <0.0001

52-weeks 61 1.74(1.70) 54 70(1.78) -0.18 (-0.75, 0.40) 0.54
Noticed when eating and hunger score Baseline 97 1.99(0.73) 103 0(0.71)

Post program 67 91 (0.57) 81 94 (0.81)  -0.01 (-0.24,0.22) 0.91

52-weeks 61 197(068) 54 87085  -0.13 (-042,0.16) 0.36
Stop eating when full score Baseline 97 1.89(0.81) 103 2.02(0.91)

Post program 67 2.19(1.00) 81 267(088) 039 (0.11,0.67) 0.007

52-weeks 61 202(085 54 250(0.82) 038 (0.10,0.67) 0.009

Note: Noticed when eating and hunger score - higher score is better. Stope eating when full score - higher is better

Secondary analysis with no imputation on missing outcome data; two participants with major protocol violations were excluded

" Linear regression model adjusted for baseline outcome, age in years, study wave, and stratification factors (BMI category, self-reported ethnicity, study centre)

Table 5 Results of the economic evaluation

Parameter Analysis Difference P-value Cost ©
Mean (95% CI) >
QALYs gained Base-case 0.02 (0.01 - 0.03) <0.001 $752
Non-imputed 0.01 (-0.03 - 0.06) 0.623 $752
Cost-effectiveness analysis ICER Probability of cost-effectiveness
(%) ®
Cost per QALY gained Base-case $40,269 per QALY gained 78.0
Non-imputed $231,895 per QALY gained 429
Cost per kg body weight loss Base-case $259 per KG weight loss -
Non-imputed $252 per KG weight loss -

ICER incremental cost-effectiveness ratio, KG kilogram, QALY quality-adjusted life year

@ Based on 2,000 bootstrapped iterations following multiple imputation

b Generalised linear regression model adjusted for baseline weight, age in years, study wave, and stratification factors (BMI category, self-reported ethnicity, study

centre)

¢ The cost of RUFIT-NZ was $752 per participant; no costs were incurred for participants in the control arm

[47], RUFIT-NZ included a wider inclusion of a coun-
try’s major ethnic minority populations. Specifically, we
recruited a large proportion of Maori (18%) and Pacific
(16%) participants, which is representative of the respec-
tive groups’ population in NZ, and highly relevant to the
NZ context given the burden of overweight and obesity
in these groups.

The major limitations of this trial were related to
COVID-19 disruptions. A recent paper highlighted
the effect of the COVID-19 pandemic and the need to

acknowledge COVID-related changes to studies [48].
Due to COVID-19 enforced lockdowns and restric-
tions we were unable to include the third and final wave
of participants in the analyses. While we had recruited
and randomized those participants, we were unable to
deliver the intervention, and thus, in consultation with
our trial steering committee, we made a pragmatic deci-
sion to analyze only those participants from the first two
waves. Notwithstanding those issues, we had sufficient
power to detect differences in the primary outcome
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between groups. This was a reflection of the estimated
SD (12.0) used for the sample size calculation, which
was larger than the observed SD (5.0) in the present
study. Other limitations of our trial include the lack of
blinded outcome assessments, and potential contamina-
tion, however we were unaware of any participants who
were randomized to RUFIT-NZ but engaged with control
participants at the same club. Finally, while we under-
took extensive efforts to follow-up participants, there
remained a large proportion of missing data. Findings
from this trial should be interpreted with those collective
limitations in mind.

The sustained weight loss (2.7 kg) at 52 weeks was
slightly larger than observed in our RUFIT-NZ pilot
study at 12-weeks [9], and was similar to that observed
in the trial of the EuroFIT healthy lifestyle program [49]
across four countries (England, Norway, Netherlands and
Portugal) (mean between groups difference in weight at
12-months -2.4 kg, 95%CI -3,1 to -1.7). However, it was
less than the 12-month weight loss in FFIT (mean differ-
ence in weight loss at 12-months -4.94 kg, 95% CI 3.95—
5.94) [7]. Reasons for these differences are unclear. While
RUFIT-NZ was inspired by FFIT, there were some differ-
ences in intervention delivery. Specifically, while trainers
largely delivered education content and training sessions
in RUFIT-NZ, a nutritionist delivered the nutrition con-
tent. The program was also modified to meet the cultural
needs of NZ men. Despite these differences, compared
with previous studies, RUFIT-NZ produced similarly
positive changes in physical activity levels, fruit and veg-
etable consumption (but attenuated at 52-weeks), and
HRQoL. However, in contrast to FFIT we did not find an
effect on blood pressure.

Given the considerable burden of overweight and obe-
sity on Maori and Pasifika men, we aimed to recruit 50%
Maori. While we did not reach this target, our study was
successful in recruiting large numbers of both Maori and
Pasifika men. Results from our present study highlight
the potential for our RUFIT-NZ to be implemented at-
scale to engage these populations and to support positive
lifestyle changes in a culturally acceptable way. Find-
ings from our pilot trial demonstrated NZ men found
RUFIT-NZ was acceptable [9] and features within the
program (creation of a team environment, motivating
coach, knowledge gained from education sessions) and
those men brought to the program (motivation, support
of others) created the engagement with it [10]. Combined
with experience from FFIT that has shown that word-of-
mouth recommendations by past participants to be one
way of sustaining delivery [47], we might feasibly expect
that more Maori and Pasifika men may be attracted to

Page 12 of 16

the program in future on the basis of the positive experi-
ence of their peers who took part in RUFIT-NZ.

Conclusion

RUFIT-NZ resulted in sustained positive changes in
weight, waist circumference, physical fitness, self-
reported physical activity, selected dietary outcomes,
and HRQoL in overweight men. As such, the program
should be recommended for sustained delivery beyond
this trial and might include other rugby clubs across
NZ.

Appendices

Table 6 RUFIT-NZ workshop content

Week Topics/Core Target Behavior Facilitator
Messages to behavior change
Cover technique
addressed
Week 1 - Welcome Exercise/ Goal setting ~ Trainer
&gettingto  physical and intention
know each activity formation
other Self-moni-
«Focus on toring
lifestyle Social sup-
behaviors vs port and
weight encourage-
« SMART Goal ment
setting
- Team photo
Week 2 - Whole food  Nutrition Identifying Nutritionist
philosophy autonomous
includ- reasons
ing social for lifestyle
aspects change
- Big wins for Goal setting
healthy diets for, and self-
«Incorporat- monitoring
ing fruit and of healthy
veg diet
« Healthy
drink options
« Healthy
serving sizes
- Reading
food labels
Week 3 - Menu plan-  Nutrition Goal setting  Nutritionist
ning for, and self-
- Budgeting monitoring
- Shopping of healthy
- Being diet
organized/ Intention
importance formation
of routine with action
plans
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Week Topics/Core Target Behavior Facilitator Week Topics/Core Target Behavior Facilitator
Messages to behavior change Messages to behavior change
Cover technique Cover technique
addressed addressed
Week 4 « Discussion  Exercise and  Identifying Trainer Week 10 -Howsleep  Sleep and Self-mon- Trainer
of important  physical autonomous affects sedentary itoring of
behavior activity reasons weight behavior behavior and
change for lifestyle + How much outcome
techniques: change sleep we of behavior,
Autonomous Goal setting need goal setting
motivation, Self-moni- - Signs of for behavior
building toring sleep depri- and goal
confidence, Social sup- vation setting for
goal setting, port and - Sleep outcome;
action & cop- encourage- hygiene tips problem-
ing planning, ment - What is solving
self-moni- sedentary
toring, social behavior
support - How seden-
Week 5 - Focusing on  Nutrition Self-moni-  Nutritionist tary behav-
yourcircle of toring, social for affects
influence’ support, goal weight
- Eating out setting with « Tips for
Mindful intention reducing SB
eating formation Week 11 - Importance  Physical Social sup-  Trainer
with action of enjoying  activity port/encour-
plans physical agement;
Week 6 < Informal Physical Identification Trainer activity for goal setting
session activity of barriers Iong—term for behavior
designed and coping maintenance and outcome
by trainer to planning, . Long_—term
meet indi- self-moni- behavior
vidual needs toring and change &
of men in review of overcoming
team progress obstacl_es
. . - I - Planning
Week 7 + Question Nutrition Ident|ﬁcat|on Nutritionist for lifestyle
andIAnswers of bamers change
session and coping - Relapse
planning prevention
Week 8 . A\;ohol Nutrition Qoal set- Trainer Week 12 « Wrap-up Physical Focus on Trainer
weight- Alcohol ting for - Motiva- activityand  past suc-
related facts behavior and tional talk nutrition cess; verbal
- Standard outcome; - Team photo persuasion
drink sizes discrepancy & Certificates to boost self-
. P\anm(ﬂg‘ between cur- efficacy; goal
your drinking rent behavior setting for
and goal; behavior and
health conse- outcome:
quences problem-
Week 9 +Questions  Physical |dentification  Trainer solving
and Answers  activity of barriers
session and coping
planning,
review of
past progress
and goal

setting, social
support and
encourage-
ment
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Table 7 Participant baseline demographic data comparing all
randomized participants (N=378) with those who completed
study (N=200)

Total
cohort

Wave 3

No Yes

N % N % N %

378 100.0 200 100.0 178 100.0

Study site

Blues 196 519 100 500 96 539

Crusaders 74 196 44 220 30 169

Highlanders 108 286 56 280 52 292
BMI category

<35kg/m2 211 558 109 545 102 573

> =35 kg/m2 167 442 91 455 76 427
Ethnicity

Maori 56 148 37 185 19 107

Pacific 63 167 32 160 31 174

New Zealand European/ 259 685 131 655 128 719
other

Marital Status

Married 247 653 136 680 111 624
Civil union/living with 62 164 36 180 26 146
partner

Divorced, separated or 35 93 16 80 19 107
widowed

Never married (single) 25 66 7 35 18 101

Choose not to answer 9 24 5 2.5 4 2.2
Annual Household Income

Less than $15,000 5 13 2 1.0 3 17

$15,000—$29,999 8 2.1 4 20 4 22

$30,000—559,999 43 114 23 115 20 112

$60,000—$99,999 118 312 62 310 56 315

Table 8 Derivation of RUFIT-NZ program costs

Cost parameter Value
Coaching $40,293
Printing $3,327
Phone $120
Travel $1,365
T-shirts $4,825
Advertising $2,714
Staff costs $26,109
Total intervention cost $77,469
Cost per participant $752

Abbreviations

AUDIT Alcohol use disorders identification test

AUDIT-C  Alcohol use disorders identification test-consumption
BCTs Behavior change techniques

BMI Boddy mass index

BVCF Baseline value carried forward
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a Confidence interval

(@Y Centimeter

CONSORT  Consolidated standards of reporting trials
CPI Consumer price index

FAB Family, Activity, behavior

FFIT Football Fans in Training

HRQoL Health related quality of life

ICER Incremental cost-effectiveness ratio

ITT Intention to treat

Kg Kilogram

Ml Multiple imputation

mmHg Millimeters of mercury

NZ New Zealand

OR Odds ratio

PAR-Q Physical activity readiness-questionnaire
PP Per protocol

RCT Randomized controlled trial

RPE Rating of perceived exertion

RUFIT-NZ  Rugby Fans in Training-New Zealand
SAAFE Supportive, active, autonomous, fair, enjoyable
SD Standard deviation
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