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Abstract

This study aimed to examine the health effects of fitness training and team-sport training in a
pragmatic community health centre set-up for women with lifestyle diseases. The methods in-
cluded training intensity evaluations and measurements of VOxmax, blood pressure, body com-
position and exercise performance. Forty women in the fitness training group (FG) and 34
women in the team-sport training group (TG) completed pre- and post-tests, after they were
offered 12-16 weeks of twice-weekly training sessions lasting 60-90 min. Mean heart rate dur-
ing training was not significant different (P=0.569) between FG (72.7+4.2%HRmax) and TG
(71.4+6.8%HRmax). TG achieved improvements in aerobic fitness of 0.9+2.0 mlO2-kg-min!
(P=0.034) and in resting heart rate of 3.7+9.1 bpm (P=0.026), as well as in sit-to-stand perfor-
mance (STS: 3.5+3.3 stands - 30 sec’!; P=0.003) and 6-min walking test performance (6MWT:
53429 m; P<0.001), while fat percentage was reduced by 0.6+1.6% (P=0.038). FG achieved
within-group improvements (P<0.001) in STS performance (3.1+2.8 stands - 30 sec™') and
6MWT performance (41+47 m), with fat percentage reduced by 0.9+1.7% (P=0.003). Overall,
the study revealed no significant between-group differences in training effects. However, there
was a between-group difference in training attendance (P=0.001), with the fitness group having
the highest attendance (1.5+0.4 vs. 1.1£0.5 per week). In conclusion, small-sided team-sport
training and fitness training conducted in a pragmatic set-up induce similar positive health ef-
fects for women with lifestyle diseases. Team-sport training is considered a feasible and worthy

alternative to fitness training for sedentary women in community health centres.
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INTRODUCTION

It is well-documented that physical activity is of major importance for preventing and treating
lifestyle diseases, and thereby improving public health (26). In Denmark, community health
centres (CHCs) offer physical training for citizens referred by a general practitioner (GP) for
physical activity as a part of their treatment for lifestyle diseases.

Ageing individuals are not only able to maintain their physical capacity, body compo-
sition and, consequently, performance in activities of daily living and quality of life (1,11), but
can also benefit from physical activity in terms of the prevention and treatment of lifestyle
diseases (26). To support the edification of an active lifestyle and long-term continuance of
physical activity, it is important to develop health-enhancing exercise that is feasible for im-
plementation in CHCs. In relation to health-related outcomes, randomised, controlled studies
show that, for overweight, middle-aged women, resistance training and aerobic training are
equally effective for altering fat percentage (9). For post-menopausal women, physical activity
is also a major determinant for maintaining muscle mass and reducing the accumulation of, in
particular, intramuscular fat (18). Moreover, age-related decline in muscle strength can have a
significant effect on functional performance, and studies show that women experience a 21%
decrease in muscle strength between the age of 25 and 55 (2).

Citizens who are prescribed exercise struggle to maintain a healthier lifestyle and in-
creased levels of physical activity after a period of supervised training involving classic indi-
vidual activities such as strength training or running/cycling (31). Recent studies have shown
that team-sport activities, such as recreational football, can promote long-term adherence to
physical activity, probably due to the fact that these activities are considered joyful, fun and
social, in contrast to the fitness training traditionally used in CHC set-ups (23,25). Moreover,
interventions involving recreational, small-sided team-sport training has shown broad-spec-

trum health effects for untrained women (17). The intermittent nature of small-sided football



games can stimulate the cardiovascular system and musculoskeletal and metabolic fitness by
virtue of high heart rates, high numbers of intense accelerations and decelerations, and repeated
changes in direction (17, 28). We therefore sought to implement team-sport activities in the
community health centre set-up with an activity profile comparable to that of small-sided team-
sport. A parallel study with untrained men, showed improved performance in physical perfor-
mance tests and lowered blood pressure and fat mass after team-sport training and standard
CHC fitness training (22).

This study aimed: 1) to measure the health effects of standard CHC fitness training in
participants with one or more lifestyle diseases, namely hypertension, cardiovascular disease,
type 2 diabetes, chronic obstructive pulmonary disease (COPD) and/or obesity, 2) to examine
whether it was possible to conduct team-sport activities in a pragmatic, real-life set-up, in con-
trast to the highly controlled studies previously conducted in laboratories, and measure the
health effects on CHC participants, and 3) to compare developments in the health parameters

of the participants in standard fitness training and team-sport training.



METHODS

Experimental approach to the problem

The study aimed to examine whether the results of randomised, controlled trials can be repeated
at a specific location in the Municipality of Copenhagen. The design therefore adopted a prag-
matic, real-life approach to the daily context of work for the employees at the CHC. The Mu-
nicipality of Copenhagen, the CHC and the research group at the University of Copenhagen
aimed to examine the physiological effects of the fitness training under the habitual standard
procedures (see below). Furthermore, the aim was to examine whether it was possible to con-
duct team-sport training under these standard procedures and examine possible physiological
effects of team-sport training. The standard CHC procedures included continuous inclusion of
citizens referred by their GP, use of the employed physiotherapists as instructors and all train-
ing conducted at or in relation to the CHC facility. The CHC facility was a 10x10 m gym in
which essentially all training was conducted. The gym was equipped with machines for
strength and cardio training during the fitness intervention and subsequently cleared for the
team-sport intervention. Furthermore, the CHC offered only one training programme at a time.
Therefore, randomisation was not possible, and the interventions were carried out in two con-
secutive years.

To study the effects of the standard fitness training conducted in the CHC, participants
for the fitness group (FG) were recruited and trained during the first year. In the second year,
the standard fitness training sessions were replaced with team-sport training (TG), and the par-
ticipants for this group were recruited and trained during the second year.

All referred female citizens with lifestyle diseases such as hypertension, dyslipidaemia,
type 2 diabetes or obesity, or at risk of developing these diseases, were offered the opportunity

to participate in the study.



The physiotherapists informed the citizens about the project and invited them to an information
meeting hosted by a representative of the scientific group. The training programme was the
same (year 1 fitness and year 2 team-sport training) for all citizens, regardless of whether they
participated in the study. Citizens were allocated to training groups consisting of 12 citizens,
and each group included both citizens participating in the study and those not participating.
Because of the standard continuous inclusion in the training group, the training periods for all
12 citizens in a group had different start dates. Nearly all training groups included both men
and women, except for one training group for women who preferred a gender-specific training
group.

Potential participants were informed of the risks associated with the experiment before
giving their informed, written consent to participate. The study conformed to the Code of Ethics
of the World Medical Association (Declaration of Helsinki) and was approved by the Ethics

Committee of Copenhagen (H-1-2014-014).

Figure 1 about here.



Participants

A total of 125 sedentary women participated in the study; 63 in FG and 62 in TG. Fifty-one
women dropped out of the study (FG: 23, TG: 28). Thus, a total of 74 women completed the
study (FG: 40, TG: 34). The recruitment process at the CHC and drop out causes are described
in Figure 1.

Results from the baseline tests were alike between the two groups, apart from better
performance (P=0.048) in the balance test by TG than by FG. Furthermore, the baseline data
in TG was similar for all participants, applicable for those participants who completed the
training period and those who dropped out. In FG, participants who completed the training
period had better baseline performance in the sit-to-stand test (STS) than participants who
dropped out (1444 vs 1144 stands/30s, P=0.033).

The CHC was obliged to offer training to all referred citizens, so there were no exclu-
sion and inclusion criteria. Nevertheless, the researchers did not perform selected measure-
ments that involved a high risk to the participant (incremental cycle test to exhaustion for par-
ticipants with BP > 180/110 mmHg) or the equipment (DXA scans for participant > 180 kg).
Each participant was offered 12 weeks of training involving twice-weekly 90-min sessions,
except for participants in the obesity group (BMI>35) (FG: N=4; TG: N=4), who were offered
16 weeks of training involving twice-weekly 60-min sessions — according to CHC standards.

Blood pressure values from participants with altered antihypertension medicine use
during the intervention period were removed from the blood pressure, resting heart rate and

training intensity analysis. For the distribution of participant referral causes, see Table 1.

Procedures



Training

Physiotherapists employed at the CHC carried out the training for both groups. At the end of
year one, the physiotherapists attended a workshop organised by scientific employees of the
Copenhagen Centre for Team Sport and Health, University of Copenhagen, to define the con-
tent of the team-sport training and educate the physiotherapists in conducting small-sided team-
sport training. Based on this workshop, a group of CHC staff members developed a Team Sport
Manual of games and possible adjustments for use during training. Team-sport training was
conducted indoors, with the games adjusted to the facilities. The training attendance rate was
higher (P=0.001) for FG than for TG (74+21% vs 53+25%), with 1.5+0.4 and 1.1+0.5 training
sessions per week for FG and TG, respectively. A total of 55 observations of training sessions
were conducted (FG: N=21; TG: N=34), and measurements of heart rate (HR) and rating of
perceived exertion (RPE) on a visual analogue scale (VAS) specific to legs and respiration

were performed on 35 participants (FG: N=11; TG: N=24).

Physiological test procedures

The test protocol is described in detail in Moller et al. (2018). Briefly, the participants were
tested on two separate days, before and after the training period. The test battery on day 1
included whole-body fat mass, muscle mass (LBM), bone mass (BMC) and bone density
(BMD) determined by DXA scans (LUNAR, GE Medical Systems, US), blood pressure (HBP-
1300; OMRON, Illinois, USA), resting heart rate (RHR; OMRON HBP-1300; Polar System,
Polar Electro Oy, Kempele, Finland) and an incremental cycle test to exhaustion measuring
pulmonary gas exchange (Masterscreen CPX, CareFusion, Germany) to determine maximal
aerobic fitness (VO2max). All physiological tests were conducted at the University of Copen-
hagen by exercise physiologists. On test day 2, the participants performed three standardised

performance tests: a STS test performed to test the participants’ ability to perform repeated



standing-up from a chair; a tandem balance test (20); and a 6-min walking test (6MWT). The
performance tests were conducted at the CHC by the physiotherapists according to their stand-

ard procedure before and after the training period.

Measurements during training

HR was recorded at 5s intervals by short-range radio telemetry (Polar Team 2 System, version
1.4.5 Polar Electric Oy, Kempele, Finland). Data are expressed in relation to individual maxi-
mal heart rate (HRmax) and in HR zones <70,70-80, 80-90 and 90—-100% of HRmax. HR record-
ings with technical errors were removed before analysis. Individual HRmax was determined as
the highest value reached either during an incremental cycle test to exhaustion or during train-

ing.

Physiological tests

Whole-body fat mass and lean body mass (LBM) were determined by DXA scans (LUNAR,
GE Medical Systems, USA). Blood pressure was measured at least six times by an automatic
upper-arm blood-pressure monitor (HBP-1300; OMRON, Illinois, USA) and an average value
was calculated. Resting heart rate (RHR) was measured by OMRON HBP-1300 and Polar Sys-
tem, and the lowest recorded value was used. Pulmonary gas exchange (Masterscreen CPX,
CareFusion, Germany) was recorded at 5 s intervals during the incremental cycling test to ex-
haustion to determine maximal aerobic fitness (VO2.max). Participants started exercising at a
self-chosen pace of >50 rpm and a load of 40 W, and after a 2-min period the workload was
increased by 10 W every 30 s until voluntary exhaustion. VO,max was determined as the high-
est value achieved during a 30-s period. A respiratory exchange ratio (RER) of minimum 1.05

in combination with/or a levelling off was set to determine the level of maximal oxygen uptake

(34).



Performance tests

Test day 2 involved following: (1) The participants performed a sit-to-stand (STS) test to de-
termine their ability to perform repeated standing-up from a chair. Using a chair with a seat
height of 45 cm, the participants were instructed to sit in the middle of the chair with back
straight, arms crossed over chest and feet flat on the floor. The participants were given a demon-
stration and practised one to two repetitions before the start of the test. On the signal “go”, the
participant rose to a full standing position, then returned to a seated position, repeating this as
many times as possible in 30 s. (2) the participants performed a tandem balance test (24) in-
volving four levels (duration 4x10 s), each resulting in 0—10 points (seconds). The four levels
included standing up for 10 s with parallel feet, feet in semi-tandem position, full tandem po-
sition with open eyes, and full tandem position with closed eyes. There was a maximum
achievement of 40 s. Participants who scored a total of 40 s in the baseline test were therefore
removed from analysis. (3) The participants performed a 6-min walking test, walking for 6 min
on a 25-m indoor track with a cone as a turning point at each end. They were instructed to walk
as fast as possible during the test. If the participant felt the need to take a break, they were

instructed to do this standing and, if necessary, supporting themselves against the wall.

Statistical analysis

Baseline and post-intervention data were tested for within-group effects with a paired-samples
t-test. Between-group effects were tested with univariate variance analysis using change scores
as dependent value, baseline values as covariate and group as factor. Between-group effects in
intensity during training were compared with an independent-samples Mann-Whitney U test,

and between-group differences in attendance and VAS scores were tested with one-way

10



ANOVA. In FG and TG, respectively, baseline differences between participants who com-
pleted the training and drop-outs were tested with one-way ANOVA. All statistics were run in
IBM SPSS statistics 24. A significance level of 0.05 was chosen. Data are presented as means
+ SD or change scores (95 % confidence interval (CI)). Time spent in intensity zones is pre-

sented as median (inter-quartile range (IQR)).

RESULTS

Within-group changes

Aerobic fitness

Expressed relative to body mass, there were no significant change in aerobic fitness in FG
(19.4+4.2 to 20.1+4.1 mlOy-kg-min’!, P=0.277), whereas it increased in TG (18.6+5.4 to

19.5+5.2 mlO2 kg min’!, P=0.034) (Table 1).

Blood pressure
There was no significant change in blood pressure and RHR in FG. In TG, blood pressure was

not significantly changed (Table 1), but RHR was lowered (P=0.026) from 68+10 to 64+9 bpm.

Body composition

In FG, total fat mass decreased (P=0.005) from 40.4+£10.9 to 39.5+11.2 kg and tended to de-
crease (P=0.065) in TG from 44.0+14.7 to 43.2+13.8 kg. Fat percentage decreased (P=0.003)
from 44.5+5.0 to 43.7£5.9% in FG and from 46.1+8.3 to 45.6+£8.9% in TG (P=0.038). There

was no significant change in LBM in either FG or TG (Table 1).

11



Whole-body BMD decreased (P=0.037) from 1.177+0.119 to 1.173+0.117 g/cm? in FG
whereas there was no significant change in TG. There were also no significant changes in BMC

for whole body, or in BMC and BMD for legs, in FG or TG (Table 1).

Physiological response to training

Relative heart rate during training was 72.7+4.2% of HRmax in FG and 71.4+6.8% of HRpax in
TG. The participants rated general perceived exertion at 6.3+2.4 (95% CI1 4.2, 8.3) in FG and
5.0£2.3 (95% CI 3.8, 6.2) in TG on a 0-10- point visual analogue scale (VAS). Specified values
for RPE for legs and respiration were 5.5+2.7 (95% CI1 3.2, 7.8) and 6.442.2 (95% CI 4.5, 8.2),
respectively, in FG and 3.0+2.0 (95% CI 1.9, 4.0) and 5.0+2.6 (95% CI 3.6, 6.3), respectively,

in TG.

Functional performance

In the STS test, improvements were observed in both FG (14+4 to 17+5 stands, P<0.001) and
TG (1444 to 17+5 stands, P=0.003). In 6MWT, FG improved performance by 41 m (481+£78
to 523+88 m, P<0.001) and TG by 53 m (487488 to 540+89 m, P<0.001). In the balance test,
performance improved in FG (31+6 to 35+6 s, P=0.02), but not significantly in TG (Table 1).

Table 1 around here

Between-group differences

There were no significant between-group differences in either primary or secondary
health-related outcomes (Table 2). In respect of physiological response to training, no signifi-
cant between-group differences were observed in the relative heart rate during training or for

time spent in any of the heart rate zones <70, 70-80, 80-90 and 90-100% of HRmax (Fig. 2).

12



There was a between-group effect for the specified RPE for legs (P=0.014), with a
lower RPE for legs in TG than in FG.
In FG, the attendance rate was higher (73.8%; 95% CI 66.7, 80.9) than in TG (53.1%;
95% C144.0, 62.2) (Table 2).
Figure 2 around here
Table 2 around here
Adverse events
In TG one adverse event was reported during training. The participant sustained a calf strain
which caused 20 days of non-attendance. No adverse events were reported in FG during the

12-16 week intervention period.

DISCUSSION

The main finding of the present study was that both fitness training and team-sport resulted in
positive developments in several health-related outcomes, with similar training responses in
the two intervention groups. In FG, fat mass, fat percentage, STS and 6MWT performance
improved. In TG, aerobic fitness, RHR, fat percentage, STS performance and 6MWT perfor-
mance improved. Moreover, this study showed that it is possible to conduct team-sport training
in a standard CHC set-up. No significant between-group differences were found in any of the
test variables. There was a between-group difference in training attendance, which was lower
for TG than for FG. Furthermore, it was observed that the participants felt that team-sport

training was less strenuous for the legs than fitness training.

Within-group changes
Aerobic fitness improved slightly in both groups (FG, non-significant). Other studies

show that low cardiorespiratory fitness is a major predictor of death and increases the risk of

13



several non-communicable diseases (26). The study by Aspenes et al. (3) found an unfavoura-
ble cardiovascular risk profile in women with VO2peak values below 35.1 mlO;-kg-min™!. Fur-
thermore, the study specified that every 5 mlO2-min’! below this threshold correspond to a ~
56% higher prevalence of cardiovascular risk factor clustering (3). With low baseline values in
aerobic fitness of ~ 19 mlO,-kg-min’! in the present study, any improvement in aerobic fitness
is of relevance.

In the present study, there was a small reduction in RHR (FG, non-significant). The
reduction was in line with a similar decrease in RHR for untrained women found by Krustrup
and colleagues after 4 months of recreational football (14). Combined, the small improvements
in aerobic fitness and RHR signify a more favourable health profile for the participants com-
pared to baseline values.

Meanwhile, the change in aerobic fitness after team-sport training is at the lower end
of what has previously been observed in team-sport training for women (4, 8, 16, 29). As seen
in the parallel study involving male participants (22), a reasonable explanation for the differ-
ence in the effect on aerobic fitness between other studies on team-sport training (17, 29) and
the present study is the markedly lower training intensity. This is also in line with a systematic
review and meta-analysis by Weston and colleagues (2014), who found that cardiorespiratory
fitness in patients with lifestyle-induced chronic diseases was increased after high-intensity
interval training by almost double compared to moderate-intensity continuous training (32).

Furthermore, the potential improvements in cardiovascular risk factors were affected
by the low training attendance in the present study (1.5+0.4 and 1.1+0.5 weekly training ses-
sions for FG and TG, respectively). In respect of health-related benefits, the recommendations
for training volume are considerably higher (>150 min/week, moderate intensity) (10,12). Alt-
hough studies in middle-aged sedentary women (29) and men (5) have shown improvements

in cardiovascular risk factors such as aerobic fitness after a similar training period with only

14



one weekly training session, as in the present study, the training intensities in these studies (29,
5) were considerably higher than in the present study.

In the present study, blood pressure was not significantly changed in either group.
Mopller and colleagues (2018) found that low baseline levels and a lower training intensity,
compared to other studies of small-sided team-sport activities, was a reasonable cause for the
less distinct effect on blood pressure than seen in other studies (22). In the present study, the
female participants in TG had markedly lower training intensity and adherence than the male
participants, and this could explain why there were no changes in blood pressure. Although a
meta-analysis (20) has shown positive effects of recreational football on blood pressure, other
studies involving normotensive individuals (as in the present study) have not found any effect
on blood pressure after either recreational football nor continuous running after 4 and 16
months of training (14) or after 16 weeks of twice-weekly 15-min recreational football training
sessions (7). It is therefore possible that the training outcomes in TG were affected by baseline
values in the normal range and the overall small training volume with low adherence.

It is well established that obesity is a risk factor for several chronic diseases (26, 33). A
majority of the participants in the present study were obese, with an average baseline BMI of
~35 kg/m? and a fat percentage of ~45%. Both training interventions induced a small reduction
in fat percentage (FG: -0.9% and TG: -0.4% (borderline significance. P=0.065)). In studies in
women using aerobic endurance training and resistance training (9) or using small-sided foot-
ball training and running (14), fat percentage was not lowered, which is in line with the small
reductions in the present study. The reduction in TG was smaller than seen in a study by Mohr
et al. (2014) in which untrained women trained using recreational football for 15 weeks. Mohr
and colleagues found a reduction of 2.3 kg (2.1%), but the estimated weekly energy expenditure
in the present study was approximately three times lower compared to the study by Mohr and

colleagues, in which the participants trained at higher intensity than in the present study. This
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may partly explain the relatively smaller reduction in fat percentage in the present study. For
men completing the same training, the reduction in fat mass was 1.6 (FG) and 0.9 kg (TG) (22).
The achieved reductions in fat mass is a realistic result from a training period with an attend-
ance rate and training intensity as in the present study. It is reasonably to believe that the par-
ticipants can maintain and maybe improve this loss of fat mass with a continuously active life
style.

As the menopausal transition occurs on average at around 51 years of age (30), it can
be assumed that most of the participants in the present study were of post-menopausal status
(age: FG: 58«11 yrs, TG:57+15 yrs). Muscle metabolism and anabolic signalling are affected
shortly after the menopausal transition and normally associated with increased loss of muscle
mass and strength (18). Connolly and colleagues (2014), whose training involved a total of 30
min/week, found no changes in LBM, in line with the present study, whereas increases in LBM
of 1.2-1.4 kg have been shown in untrained pre-menopausal women after training periods in-
volving recreational football (14, 17, 21). However, increase in leg LBM has been shown in
post-menopausal women by Seidelin and colleagues (30), who investigated the effects of a 12-
week floorball training programme. The training stimulus (movement patterns) in TG is com-
parable to the floorball training programme (29), with a high number of changes of direction
and accelerations/decelerations. So, lack of change in LBM may partly be related to a low level
of accelerations/decelerations in TG due to the limited playing area and therefore a lower level
of muscle and ground reaction forces. Apparently, the training stimulus (including low adher-
ence) has not been enough to induce an improvement in LBM, but the reduction in fat percent-
age and a maintenance of LBM is positive in improving the overall baseline health profile in
FG and TG in the present study.

Similarly, the training stimulus, such as multiple changes of direction and accelera-

tion/decelerations, did not seem to be sufficient in either group to improve BMD, but only to
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maintain whole-body bone health. In the present study, FG had a minor reduction in BMD,
while there was no change in TG (indication of a minor reduction in the 95% CI). Post-meno-
pausal women are affected by overall increased bone loss caused by the oestrogen deficiency
associated with the menopause and consequent impaired bone remodelling (30). Improvement
in BMD in post-menopausal women is therefore of some interest. As the adaptations in BMD
vary with the type of exercise, intermittent high-intensity team-sports, which expose the bones
to various muscle and ground reaction forces (odd-impact loading), have been suggested to
have the highest potential for preserving BMD in post-menopausal women (19). In keeping
with this, increased BMD has been found after e.g. floorball training (29). So, the small de-
crease in FG is hardly of clinical relevance but may be related to age-related bone loss.

Functional performance is an important variable in relation to activities of daily living.
After the training interventions, there were improvements in STS performance (~21% for both
groups) and 6MWT performance (8% and 11%, for FG and TG, respectively). For TG the
previously observed activity profile of small-sided team-sport involving dynamic activity and
many changes of direction, and for FG the leg-press exercises may have contributed to the
improved physical performance. This could potentially reduce accidental falls and injuries
while performing daily life activities (27).

Generally, the present study reveals that it is possible to conduct team-sport training in
community health centres, and the participants in both training groups had some improvements

in health-related outcomes such as aerobic fitness, RHR, fat mass and functional performance.

Between-group differences
In the present study, there were no statistical differences between FG and TG in terms
of improvements in aerobic fitness and RHR. Although a systematic review and meta-analysis

(20) states a clear effect on e.g. acrobic fitness after recreational football, the only minor change
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in TG, and hence no significant between-group difference from FG, is probably caused by the
low-to-moderate intensity in TG. This is in line with Weston and colleagues, who found larger
effects after high-intensity training (32).

Likewise, the present study found no significant differences in the development in
blood pressure between the two intervention groups. The lack of significant between-group
differences in blood pressure contrasts with the results of the parallel study involving male
participants (22), where the change in SBP in the team-sport group was -7.0 mmHg different
to that of the fitness group, while the change in MAP was -4.6 mmHg different in the team-
sport group from that of the fitness group.

In FG and TG, there were comparable improvements in physical performance, in keep-
ing with the findings of a study by Pedersen et al. (2017) which found similar improvements
in STS after training with team-sport activities and resistance training in older adults.

Furthermore, Pedersen and colleagues found that a lifestyle with-out physical activity
(as a control group) lead to a decline in functional performance. The comparable improvements
in physical performance in the present study were achieved with a significant difference in
training attendance between the two groups (74+21 and 53+25%, for FG and TG, respectively),

but the reasons for the low adherence among the female participants in TG is unknown.

Limitations

Our findings need to be interpreted with caution given the non-random allocation of
participants to the two intervention groups and the lack of a control group maintaining a normal
lifestyle during the intervention period. It is uncertain whether the results are due to the training
intervention or by effect of the social environment resulting in minor changes in lifestyle habits.
However, all referred subjects were provided with the same type of intervention in each training

year, regardless of whether they wished to participate in the study. Additionally, both training
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periods lasted a whole year, minimising potential confounders related to differences in seasonal
changes. Legal obligations prevented the CHC from allocating participants to a control group
maintaining their normal lifestyle. The main focus of the present study was therefore to exam-
ine the development in health-related outcomes in FG, and subsequently in TG. Secondarily,
the study focused on whether the standard fitness training and team-sport training were com-
parable. This comparison was challenged by the high drop-out rate and low adherence rate in
TG. No drop-outs were due to adverse events, and while some drop-outs were caused by per-
sonal reasons others were not identified because the participants failed to attend or to respond
to e-mails or phone calls. Future studies need to focus on recording reasons for low adherence
and drop-outs as part of the standard protocol at the CHC. Given the low adherence in this real-
life setting, it is warranted to investigate potential health effects with larger total exercise vol-
umes. Furthermore, future studies should focus on training intensity in the real-life set-up and
consider measurements of gender differences in adherence, movement patterns and intensity
in the same team-sport activity divided between male, female and mixed-gender training
groups. Moreover, it should be measured whether there are gender differences in the degree of

flow, worry and intrinsic motivation with mixed-gender training groups.

In conclusion, the study supports the possibility of conducting team-sport training as an
alternative training programme in a CHC. For sedentary women with lifestyle diseases, the two
types of training resulted in a comparable development in health-related outcomes in the CHC
set-up. Although the study was not able to show any significant differences in training out-
comes between FG and TG, and failed to show similar convincing effects as reported for RCT
intervention studies, the CHC could advantageously offer both fitness and team-sport training
in order to provide varied training opportunities for referred citizens. However, the CHC should

consider risk of a lower adherence to team-sport training among female citizens.
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PRACTICAL APPLICATIONS
In the present study, the participants trained in mixed-gender groups. Despite this, there were
in-group gender differences in intensity during training in TG (training time spent at 90-100%
of HRimax (mean: 14.3 vs 6.6%) for men and women, respectively) and attendance differences
(60% vs 53% for men and women, respectively), which may have affected the training out-
comes for the genders in TG. Similar training characteristics were observed for women and
men in FG. To be able to provide sufficient stimuli to the cardiovascular system, training in-
tensity is very important. It is therefore essential to organise the training with a continuous
focus on the intensity being moderate to high for all participants. Furthermore, general gender
differences in physiological adaptations (9, 14, 15, 28) and activity patterns during small-sided
recreational team-sports for untrained males and females (28) should be taken into considera-
tion when planning the training at the CHC and in future studies. In the study by Randers and
colleagues (2010), the women had a higher number of activity changes with fewer players. So,
it could be beneficial for the women in the CHC to conduct the specific team-sport activities
with fewer active participants at any one time (e.g. 3-a-side), thereby increasing the number of
activity changes and intensity level in TG. By increasing the active participation for each par-
ticipant in the training, drop-out and attendance rates of female citizens in future studies might
also be affected.

Overall, health effects were comparable between groups and we therefore recommend

CHC:s to offer team-sport training as an alternative to fitness training, with an option to choose.
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Figures and tables:

TABLE 1: Effects of 12 weeks of standard fitness training and team sport training.

Variable

Age (years)
SBP (mmHg)
DBP (mmHg)
MAP (mmHg)
RHR (bpm)
Weight (kg)
LBM (kg)

Fat mass (kg)

BMI (kg/m?)
Fat percentage (%)
Aerobic fitness

(mlO2/kg-min)
WB BMC (kg)
WB BMD (g/cm?)
STS (stands/30 s)
Balance (s)
6MWT (m)
Referral (%)
Hypertension
Diabetes
BMI>35
Dyslipidaemia
Other

25

FG TG
N Baseline Post Chang 95% CI P  Baseline Post Change 95% CI P
FG/TG € score score
Mean  (SD) lea (SD) Mean  (SD) Mrfa (SD)
40/34 58 (11) 57 (15)
38/30 129 (13) 126 (16) -3 [-7;1] 126 (18) 124 (16) -2 [-7:4]
38/30 75 (8) 75 9 -1 [-3;2] 75 (11 73 (8) -2 [-6;2]
38/30 93 (8) 93 (10) -1 [-3;2] 92 (12) 90 (10) -2 [-6;2]
39/30 72 (13) 69 (10) -3 [-6;0] 68 ) 64 9) -4 [-7;-1] *
39/34 89 (17) 89 (17) -0.6 [-1.6;0.3] 92 2n 92 (19) -0.7 [-2.1;0.6]
40/34 45.4 (6.8) 457  (6.5) 0.3 [-0.2;0.8] 448 (6.3) 444  (5.6) -0.3 [-0.9;2.3]
%
40/34 40.4 (10.9) 395 (11.2) -0.9 [-1.6;-0.3] * 44.0 (14.7) 432  (13.8) -0.8 [-1.6;0.1] ()
39/34 34.6 (6.5) -0.4 [-0.7, 0.0] * 35.0 (7.3) -0.3 [-0.8, 0.2] *
40/34 44.5 (5.0 437  (5.9) -0.9 [-1.4,-0.3] * 46.1 (8.3) 456 (5.6) -0.6 [-1.1,0.0] *
21/28 19.4 4.2) 20.1 (4.1 0.7 [-0.6;2.0] 18.6 (5.3) 195 (5.2) 0.9 [0.1;1.7] *
40/34 2.528 (0.367)  2.527 (0.381) -0.001  [-0.028;0.025] 2.663 (0.488) 2.671 (0.483) 0.008 [-0.030;0.046]
40/34 1.177  (0.119) 1.173 (0.117) -0.005 [-0.009;-0.003] * 1.185 (0.114) 1.179 (0.111) -0.006 [-0.014;0.001]
27/13 14 4 17 (5) 3 [2;4] * 14 (5) 17 (6) 4 [2;6] *
28/12 34 (6) 36 (5) 2 [-0;5] * 37 3) 37 4 1 [-2;3]
37/16 481 (78) 523 (88) 41 [26;57] * 487 (88) 540,0 (89) 53,0 [37,69] *
47/49
8/6 17 12
4/10 9 20
12/13 26 27
9/6 19 12
14/14 30 29



Table 2: Between-group comparisons of the effects of 12 weeks of traditional fitness
training (FG) and team sport training (TG).

Variable

Age (years)
SBP (mmHg)
DBP (mmHg)
MAP (mmHg)
RHR (bpm)
Weight (kg)
LBM (kg)

Fat mass (kg)

Fat percentage (%)
Aerobic fitness
(mlOy/kg-min)
WB BMC (kg)
WB BMD (g/cm?)
STS (stands/30 s)
Balance (s)
6MWT (m)
Attendance (%)

FGI;ITG FG estimated

mean differ-

ence from TG (95% Cl) P-value
40/34
38/30 0 [-6, 6] 0.943
38/30 -1 [-5, 2] 0.368
38/30 -1 [-6, 2] 0.381
39/30 -1 [-6, 1] 0.198
39/34 0.1 [-1.4,1.5] 0.901
40/34 -2.0 [-1.4,0.0] 0.055
40/34 0.5 [-0.8,1.2] 0.657
40/34 1.4 [-0.2,1.2] 0.179
21728 0.1 [-1.3,1.4] 0.911
40/34 0.502 [-0.034,0.056] 0.617
40/34 -0.305 [-0.009, 0.007] 0.761
27/13 0.4 [-1.7, 2.4] 0.698
28/12 -0.1 [-4.4, 4.0] 0.931
37/16 1 [-14, 38] 0.354
34/31 20.7 [9.2,32.1] 0.001
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Legends to tables:

Table 1: Within-group health-related outcomes in FG and TG. Data are presented as means
(SD) and change scores (95% CI). SBP: systolic blood pressure, DBP: diastolic blood pressure,
MAP: mean arterial pressure, RHR: resting heart rate, BMI: body mass index, LBM: lean body
mass, WB BMC: whole-body bone mineral content, WB BMD: whole-body bone mineral den-

sity, STS: sit-to-stand test, GMWT: 6-min walking test.

Table 2: Between-group differences *(P<0.05). Data presented as estimated mean difference
(95% CI). SBP: systolic blood pressure, DBP: diastolic blood pressure, MAP: mean arterial
pressure, RHR: resting heart rate, LBM: lean body mass, BMI: body mass index, STS: sit-to-

stand test, OMWT: 6-min walking test.
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Figure 1

Informed about the project:
FG: N =351
TG: N =350

“Decline™:
N =245

Received information:
FG:N=222
TG: N =234

“Decline™

N=234

Drop-out causes (women):
Encluded participants: N = 223 é{N— p ( . ) \

=23): St dt f 1
(125 women/98 men) : ): Stoppe training for persona
reasons: 6, Illness (incl. psychological
FG (women): N =63

issues): 6, Non-training related physical
TG (women): N = 62 pain/injury: 3, No contact/no-
show/unknown: 6, Completed training-
[> decline for personal reasons: 2.
TG (N = 28): Stopped training for personal
[ Completed intervention: reasons: 11, Illness (incl. psychological

FG: N =40 issues): 4, Non-training related physical
TG: N=34 pain/injury: 2, No contact/no-

show/unknown: 7, Completed training-
decline for personal reasons: 4.




Figure 2

80
80 -

“7 — T 60 - T

Percent of training ime
5]
|
Percent of training time
5]

=y T Il

20 4

L

i

1

1

< 70% 7080% 80-90% 90-100 % < 70%
FIiG

Legends to figures:

70-80 %

80-00 %  90-100 %
TsG

Figure 1: Recruitment process for all participants in year 1: Fitness and year 2: Team sport.

Figure 2: Training intensity — percent of HRmax. Data are presented as median and 10", 25%,

75" and 90™ percentile.
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