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Abstract: Background: This 40-weeks intervention study evaluates the effects on self-reported
health status, emotional wellbeing, general self-efficacy and sleep problems among female hospital
employees. Methods: 107 employees were cluster-randomized into three groups; football (FG),
Zumba (ZG) and control (CG). Outcome measurements were conducted at baseline, 12 and 40 weeks.
Weekly training frequencies in the first 12 and next 28 weeks were 2.4 4= 0.3 and 0.8 £ 0.2 in FG and
2.3 £ 0.3 and 0.9 & 0.2 in ZG. Results: Compared to the CG, the ZG showed significant improvement
in self-reported health status (p = 0.025), a reduced frequency of poor and restless sleep (on a 0—4 scale)
(p = 0.004), as well as a tendency for reduction in the frequency of problems falling asleep (p = 0.055)
and overall sleep problems (p = 0.051). Between baseline and 12 weeks, both the FG (p = 0.017)
and the ZG (p = 0.017) showed within-group improvements in emotional wellbeing, whereas this
improvement was maintained only in the ZG between baseline and 40 weeks (p = 0.002). The FG
showed a significant within-group improvement in general self-efficacy (p = 0.012) between baseline
and 12 weeks follow-up, with no such improvements in the other groups. Conclusion: The present
findings revealed that a physical activity intervention with Zumba as well as football training may
improve mental health and sleep outcomes in female hospital staff.

Keywords: female workers; self-perceived health; mood; sleep quality; soccer; dance

1. Introduction

A healthy nursing staff is crucial for optimal healthcare [1,2]. However, it has proved
challenging to maintain good health among nurses, as this occupational group is considered
as one of the most stressful occupations, comprising a relatively high proportion of high
physical and mental work demands [3-5]. A worrying consequence of this is the increasing
shortage of nurses worldwide [6], which emphasizes the importance of improving physical
and mental health in this occupational group [7,8].

In general, a positive self-perceived health status is considered important for perform-
ing well at work [9], while poor self-assessed health is associated with the intention to
leave the profession [10,11]. With reference to this, it is suggested that good emotional
wellbeing may influence both positive adaptions to occupational stress, as well as satis-
factory clinical competences in nurses [12], and that the ability of nurses to maintain their
emotional wellbeing and to work effectively contributes to the retention of experienced
staff [13]. Another factor regarding the importance for nurses’ mental health is self-efficacy,
generally defined as judgment of ‘how well one can execute courses of action required
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to deal with prospective situations’ [14]. Previous studies have demonstrated that higher
levels of self-efficacy, coupled with social support, facilitate healthier lifestyles and healthier
coping behaviors for employees in high stress professions, such as nursing [15].

Poor sleep quality appears to be common in nursing staff, which partly has been
explained by occupational stress [16,17] and work demands [18]. In previous, several
studies have suggested that nurses’ sleep disorders not only influence their own health
but also affect nursing quality and even the patients’ psychological health and treatment
process [16,19,20]. Considering its negative impact on health, there is a need for effec-
tive measures that can help prevent sleep problems, in relation to sleep time and sleep
perception, in this occupational group [21].

According to previous systematic reviews, it has been suggested that participation in
football training may have positive effects on mental well-being among people with mental
illness [22], whereas Zumba training is suggested to improve physical functioning in terms
of quality of life [23]. Based on our knowledge, however, there are few previous intervention
studies evaluating the effects of football and Zumba on psychological health outcomes
among occupational groups with documented work-related mental health challenges.
Through four previously published papers on football and Zumba training among female
hospital staff, we have demonstrated positive effects of both training types on physical
capacity and physiological health [24,25], musculoskeletal pain degree [26] as well as
muscle strength, lean mass and postural balance [27]. Therefore, as previous research has
indicated a positive association between physical activity and both self-reported health
status [28,29], emotional wellbeing [30,31], self-efficacy [32] and sleep [33-35], the aim of
the present study was to examine the effect from 12 and 40 weeks of football and Zumba
training, respectively, on these outcomes among female hospital staff.

2. Materials and Methods
2.1. Study Design

The present 40-week randomized controlled training intervention among hospital
employees at a larger Norwegian Hospital was performed between January and October
2011. The inclusion criteria for participation were hospital employees of either sex aged
25 to 65 years, with pregnancy, angina pectoris and life-threatening diseases as exclusion
criteria. However, due to a minority of participating males, only females were included
in the statistical analyses. The project, and all participants, gave their written informed
consent to participate in the study.

2.2. Recruitment of Participants

The recruitment process was previously presented [24]. In short, out of a total of
660 female hospital staff, 161 completed the initial screening questionnaire. Of these,
109 females completed the baseline tests, whereas 107 fulfilled the inclusion criteria and
consented to participate in the study with subsequent random allocation either to a football
group, a Zumba group or a control group (Figure 1).

2.3. Randomization Procedure

The randomization procedure was previously reported [24]. In short, the department
with the largest number of participants (n = 28) formed cluster 1, which became the basis for
the composition of cluster 2 (n = 27) and cluster 3 (n = 28) that were matched on sex, BMI,
age and work seniority. The remaining consenters were assigned into three smaller clusters,
cluster A (n=7), B (n=8)and C (n =9) and were matched on the same variables as above.
The randomization was performed by the project manager by drawing lots according to the
following procedure; the football group: cluster 3 + C (n = 37), the Zumba group: cluster 2
+ B (n = 35) and the control group: cluster 1 + A (n = 35) [24].
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Figure 1. Flow diagram showing the number of participants initially enrolled in the study and
randomized to the three groups, as well as the number of drop-outs throughout the 40 weeks inter-
vention period related to (i) the objective physiological measurements and (ii) the online questionnaire,
respectively.

2.4. Intervention Content

The design of the training intervention has been described in previous work [25].
Briefly, all training sessions were conducted outside working hours. During the first
12 weeks, both intervention groups were offered three 1 h training sessions per week,
with the opportunity of two 1 h sessions during the last 28 weeks. Participants in both
intervention groups had little or no previous experience with the activities. The football
sessions were facilitated as small-sided games in a traditional gymnastics hall (10 m x 20 m)
at the hospital, as well as in a municipal sports hall (20 m x 40 m) located close to the
hospital. The Zumba sessions were conducted at a fitness center close to the hospital and
were supervised by certified instructors.

2.5. Measurement Procedures Pre, during and Post the Intervention

The participants were invited to take several measurements at baseline (January 2011)
and at follow-up tests after 12 (April 2011) and 40 weeks (October 2011), respectively. In
addition to the online questionnaire, all of the three test rounds consisted of the following
five measurements (followed by reference to the respective papers in parentheses):

(1) Venous blood samples obtained from the antecubital vein using Vacuette EDTA and
serum tubes (Greiner Bio-One, Kremsmiinster, Austria). Serum glucose, triglycerides, total
cholesterol, direct LDL-cholesterol and HDL-cholesterol were analyzed on an ADVIA 1800
instrument from Siemens (Siemens Diagnostics, Tarrytown, NY, USA). Serum osteocalcin
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was quantified using a commercially available enzyme-linked immunosorbent assay kit
with antibodies specific to the N-terminal region and N-terminal-mid fragment amino acid
sequences (Immunodiagnostic Systems Ltd., Boldon, UK). Serum leptin was measured us-
ing AlphaLISA assay kits (Perkin Elmer, Waltham, MA, USA), with luminescence recorded
using an EnSpire 2300-001L plate reader (Perkin Elmer) [24,25].

(2) Total body and regional fat, muscle, and bone mass were determined by dual-energy
X-ray absorptiometry scans (QDR Discovery Wi, Hologic Inc, Bedford, MA, USA) [24,25].

(3) Systolic and diastolic blood pressure was measured after 10 min resting in a supine
position on the left arm by an automatic upper arm blood pressure monitor (HEM-709;
OMRON, Vernon Hills, IL, USA). An average from the two (of a total of four) lowest values
of blood pressure was used for the statistical analyses [24,25].

(4) Pulmonary gas exchange (VMAX Spectra Series, SensorMedics Corporation, Yorba
Linda, CA, USA), heart rate (Polar Team System, Polar Electro Oy, Kempele, Finland) and
blood lactate (LactatePro™ LT-1710, ARKRAY, Inc, Kyoto, Japan) were obtained during
a standardized bicycle test with submaximal cycling for 6 min (100 W), followed by a
2 min rest period, and then a test to exhaustion starting with 2 min at 80 W followed by
increments of 30 W/30 s. The VO, peak and maximal heart rate was determined as the peak
value reached in a 40 s and 15 s period, respectively, during the last part of the incremental
test [24,25].

(5) Isometric muscle strength was measured with Newtest Isometric Force System
dynamometer (Newtest, Oy, Oulu, Finland), and included measurements of neck extension,
trunk flexion and extension and leg extension. Measurements of the maximal jump height
were performed on a force platform (OR6-5-2000, AMTI, Watertown, MA, USA), and data
were collected at 1000 Hz, with the real time displayed and saved with the use of computer
software (NetForce 2.0, AMTI, Watertown, MA, USA) for later analyses [27].

2.6. Self-Reported Health Status

Self-rated health was measured using the single-item question: ‘How would you rate
your health in general?” derived from the Rand 36-Item Health Survey [36] containing a
5-point Likert scale with the following options: “poor” (1), ‘fair’ (2), ‘good” (3), ‘very good’
(4), and ‘excellent’ (5).

2.7. Emotional Wellbeing

The measure of emotional wellbeing was derived from the RAND 36-item Health
Survey [36], comprising the following five items: (i) ‘have you been a very nervous person?’,
(ii) ‘have you felt so down in the dumps that nothing could cheer you up?’, (iii) ‘have you
felt calm and peaceful?’, (iv) ‘have you felt downhearted and blue?’, and (v) ‘have you been
a happy person?’. Each item contained a 5-point Likert scale with the subsequent options:
(i) “all of the time” (1), (ii) ‘most of the time” (2), (iii) ‘a good bit of the time” (3), (iv) ‘some of
the time’ (4), (v) ‘a little bit of the time’ (5), and (vi) ‘none of the time’ (6). Prior to averaging
the items, they were recoded as follows; items (ii), (iii) and (iv): 1 = 0%, 2 = 20%, 3 = 40%,
4 =60%, 5 = 80% and 6 = 100%, whereas items (i) and (iv) were oppositely recoded, i.e.,
1 =100%, 2 = 80%, 3 = 60%, 4 = 40%, 5 = 20%, and 6 = 100%. A high average score defines a
more favorable emotional wellbeing on a scale from 0 to 100%.

2.8. General Self-Efficacy

To be able to examine the effects on general self-efficacy, the three following items
from the original ten-item scale by Schwarzer [37] were used: (i) ‘I feel confident that I can
handle unexpected events’, (ii) ‘when I have a problem, I can usually find several ways of
solving it’, and (iii) ‘regardless of what happens, I usually manage’. Each item contained
a 5-point Likert scale with the following options: ‘never’ (1), ‘rarely’ (2), ‘sometimes’ (3),
‘often’ (4), and ‘always’ (5). A total score was calculated based on the average score of the
three items.
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2.9. Sleep

Self-reported sleep problems during the past three months were assessed using the
following four single-items derived from a modified version of the Karolinska Sleep Ques-
tionnaire [38]: (i) "how often did you have problems falling asleep?’, (ii) ‘how often did
you wake up too early and could not fall asleep again?’, (iii) ‘how often did you wake up
several times and were unable to fall asleep again?’, and (iv) "how often was your sleep
poor and disturbed?’ [39]. The disturbed sleep score was ranged on 5-point Likert scale
comprising the following options: ‘never’ (1), ‘rarely’ (2), ‘sometimes’ (3), ‘very often’ (4),
and ‘always’ (5). High scores represent poorer sleep. In addition to the four single-item
scales, the total score of sleep problems was calculated as the average score of the four items.

2.10. Statistical Analyses

All statistical analyses were performed using SPSS version 27.0. Prior to the study, an
effect calculation was performed for the primary outcome, VO, peak. The power was set to
0.8 with an alpha level of 0.05. Based on previous similar studies [28,40,41], the effect size
was set at 5% with a variation of the effect of 10. The estimates revealed that 32 participants
were needed in each group for comparison between each respective intervention group
and the control group. Our main objective was to evaluate the between-group differences
on the dependent variables comparing the intervention groups, i.e., the football group and
the Zumba groups, respectively, with the control group. The linear mixed model analyses
were used to model each outcome measure at three time points [42], i.e., baseline, 12 weeks
and 40 weeks. In the analyses, the delta values calculated between the three timepoints
were used as the dependent variables. Due to a tendency for difference in the baseline
body mass index (BMI) between one of the intervention groups and the control group, BMI
was used as a fixed factor, in addition to the baseline values for the best model-fit [43]. All
results are reported as descriptive data and 95% Cls for all possible comparisons, with
p < 0.05 defined as the level of statistical significance.

3. Results
3.1. Baseline Characteristics

The age, body mass index (BMI) and job seniority of the participants included in
the baseline questionnaire were, on average, 46.1 £ 9.2 years, 25.4 £ 3.1 kg/ m? and
74.5 £ 64.7 months, respectively (Table 1). No significant between-group differences were
observed at baseline. Self-reported physical activity level the past 12 months measured
on a Likert scale from 1 (being almost completely inactive) to 4 (regular hard physical
training several times per week) revealed an overall average of 2.5 £ 0.6, with no significant
between-group differences (p = 0.68)

Table 1. Subject characteristics at baseline. The table presents age, anthropometry, physical activity
level, self-reported health status, perceived emotional wellbeing, general self-efficacy, as well as
self-reported sleep problems for the football group (1 = 35), the Zumba group (1 = 34), and the control
group (n = 34), respectively. The p-values refer to comparisons between all groups.

.. Football Group  Zumba Group Control Group Total Val
Characteristics Mean SD Mean SD Mean SD Mean SD p-value
Age (years) 448 8.9 46.3 9.5 47.2 9.4 46.1 9.2 0.56
Body mass index (kg/m?) 249 3.1 25.3 2.7 26.0 3.6 254 3.1 0.36
Physical activity level (14 scale) 2.5 0.6 2.5 0.7 2.6 0.6 2.5 0.6 0.68
Self-reported health status (0—4 scale) 2.83 0.79 2.88 0.73 297 0.76 2.89 0.75 0.74
Emotional wellbeing (0-100%) 80.7 8.5 78.9 12.4 83.8 6.4 81.1 9.5 0.10
General self-efficacy (1-5 scale) 4.01 0.46 4.04 0.37 4.09 0.36 4.05 0.40 0.71
Sleep problems past 3 months (04 scale)

Poor and restless sleep 1.31 0.96 1.44 1.16 1.24 0.92 1.33 1.01 0.70
Problems falling asleep 1.66 1.00 1.65 0.88 1.53 1.11 1.61 0.99 0.84
Woke up too early without falling asleep again 143 1.04 1.50 0.86 1.29 0.87 1.41 0.92 0.65
Woke up several times and unable to fall asleep again 1.77 0.88 1.74 0.83 1.53 0.96 1.68 0.89 0.48
Total score of sleep problems 1.54 0.78 1.58 0.75 1.40 0.83 1.51 0.78 0.60
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3.2. Training Frequency

As reported in a previous paper [24], the total number of training sessions during the
first 12 weeks were 28.2 & 6.0 (2.4 & 0.5 per week) vs. 27.7 == 4.0 (2.3 £ 0.3 per week) in the
football group and the Zumba group, respectively, whereas the corresponding participation
during the last 28 weeks in the two respective groups were 24.4 + 5.7 (0.9 & 0.2 per week)
vs. 19.8 + 4.9 (0.8 £ 0.2 per week) [25]. This corresponds to a reduced training frequency
of 63% and 65% in the football group and the Zumba group, respectively.

3.3. Self-Reported Health Status

Based on the linear mixed model analyses, the Zumba group revealed a significant
higher overall mean in self-reported health status (on a Likert scale from 0—4) during the
40 weeks intervention period in comparison to the controls (0.16, 95% CI 0.02 to 0.30,
p = 0.025), with no such improvement in the football group compared to the controls
(p = 0.585) (Table 2 /Figure 2). In the Zumba group, a corresponding within-group increase
in self-reported health status was observed both between baseline and 12 (0.30, 95% CI 0.07
t0 0.52, p = 0.011) and 40 (0.34, 95% CI 0.11 to 0.58, p = 0.005) weeks (Figure 3a), respectively,
whereas no such within-group changes were found for either the football group or the
controls (Table 2).

34 q

—&— Football group
—O— Zumba group
—v— Control group

324

3.0

Self-reported health status {0-4)

2.8

26

Baseline 12 weeks 40 weeks

Figure 2. Between-group differences in self-reported health status over 12 and 40 weeks.

3.4. Emotional Wellbeing

With regard to the multi-item scaled measure of emotional wellbeing, no significant
between-group difference in the overall means was observed for either of the intervention
groups compared to the controls, i.e., —0.10, 95% CI —1.81 to 1.62 (p = 0.913) and —0.24,
95% CI —1.94 to 1.47 (p = 0.786) in the football and the Zumba groups, respectively (Table 2).
However, between baseline and 12 weeks, both the football group (3.27, 95% CI 0.58 to 5.95,
p = 0.017) and the Zumba group (3.30, 95% CI 0.60 to 6.00, p = 0.017) revealed significant
within-group changes (Figure 3b), with no such improvement in the controls (Table 2).
Between baseline and 40 weeks, only the Zumba group showed a significant within-group
change (4.44, 95% CI 1.62 to 7.26, p = 0.002), with a tendency for improvement in the football
group (2.63, 95% CI —0.25 to 5.51, p = 0.073) (Figure 3b).
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Table 2. Within-group changes and between-group differences in the soccer group (SG = 35), the Zumba group (ZG = 34) and the control group (CG = 34) during 12
and 40 weeks of training.

Within-Group Changes Between-Group Differences
Characteristics SG ZG cG SG Group vs. CG ZG vs. CG
Change 95% CI Change 95% CI Change 95% CI Diff. 95% CI Sig. Diff. 95% CI p-Value
Self-reported health (0—4 scale)
0-12 weeks 0.16 ~0.07 t0 0.39 0.30 * 0.07 t0 0.52 0.07 ~0.16 t0 0.30 0.04 ~0.10t00.18 0585 0.16 0.02 t0 0.30 0.025
0-40 weeks 0.18 —0.07 to 0.42 034 0.1 t0 0.58 0.00 —0.25 t0 0.26
Emotional wellbeing (0-100%)
0-12 weeks 327+ 0.58 t0 5.95 3.30* 0.60 to 6.00 0.99 ~1.69 t0 3.67
0-40 weeks 263 —0.25t05.51 444 1.62 0 7.26 236 ~0.62t05.35 —010 —18lto162 0913 —0.24 ~194to147 0.786
General self-efficacy (1-5 scale)
0-12 weeks 0.15* 0.03 t0 0.26 ~0.02 ~0.13100.10 ~0.03 ~0.14 t0 0.08
0-40 weeks 0.02 ~0.10t0 0.15 0.08 —0.05 to 0.20 0.04 ~0.09t00.17 0.03 —0.0410 010 0.375 0.00 —007t00.07 0.933
Sleep problems past 3 months (04 scale)
Poor and restless sleep
0-12 weeks ~0.13 ~0.43 10 0.16 042 ~0.71to —0.12 0.17 ~0.12t00.47
0-40 weeks ~037*  —069t0 005  —055%  —0.86t0 024 ~0.14 ~0.46 0 0.19 —010 —029t00.09 0.296 —027 —045t0 —0.09 0.004
Problems falling asleep
0-12 weeks —018 —0.45 t0 0.09 048+ —0.75 to —0.20 —0.17 ~0.44t00.10
0-40 weeks —036%  —0.66to—007 —0.54 # —0.83 to —0.26 —025 —0.55 to 0.06 0.00 —0.17t0 0.18 0973 —0.17 —033100.00 0.055
Woke up too early without falling asleep again
0-12 weeks 0.08 —0.24 10 0.39 ~030 ™ —0.62 t0 0.02 0.01 ~0.30 to 0.33
0-40 weeks —007 —041t00.27 —022 —055t00.11 —0.14 —050 to 0.21 0.06 —0141t00.26 0.525 —0.08 —028t00.12 0.423
Woke up several times with problems falling
asleep again
0-12 weeks ~020 ~054t00.13 —0.49 ** ~0.83 to —0.16 ~0.11 ~0.44t00.22
0-40 weeks —022 —0.58 to 0.14 —040* —074t0-005  —048*  —0.85t0 —0.11 010 —0.11t00.31 0.357 —003 el 0.771
Total score of sleep problems
. _ . L2 . . _ _
0-12 weeks 78;2 03310013 0.41 0.65 to —0.18 0.03 0.26 0 0.21 001 0130016 0865 o1 02910000 0051
0-40 weeks o ~0.49 t0 0.00 —0.42 0 —066t0—0.18  —027%*  —0.52to—0.01

Within-group data are presented as mean change (95% CI) and between-group data as estimated overall mean difference (95% CI). Significant within-group change denotes; *** (p < 0.001),
**(p <0.01),* (p <0.05), ) (p < 0.1) tendency for change.
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Figure 3. Within-group changes over 12 and 40 weeks in self-reported health status (a); emotional
wellbeing (b); and general self-efficacy (c). Significant within-group change denotes; ** (p < 0.01),
*(p < 0.05), ) (p < 0.1) tendency for change.

3.5. General Self-Efficacy

In comparison to the controls, no between-group differences were observed in terms
of general self-efficacy (on a Likert scale from 1-5) for either the football group (0.03, 95%
CI —0.04 to 0.10, p = 0.375) or the Zumba group (0.00, 95% CI —0.07 to 0.07, p = 0.933)
(Table 2). However, in the football group a significant within-group change was observed
between baseline and 12 weeks (0.15, 95% CI 0.03 to 0.26, p = 0.012) (Figure 3c), with no
such within-group change observed in any of the other groups (Table 2).

3.6. Sleep

With regards to the frequency of poor and restless sleep during the past three months,
the Zumba group significantly reduced the overall mean (on a 0—4 scale) over the 40 week
intervention period compared to the controls (—0.27, 95% CI —0.45 to —0.09, p = 0.004)
(Figure 4a), with no such difference between the football group and the control group
(p = 0.296) (Table 2). In the Zumba group, this was supported by significant within-group
decreases both between baseline and 12 weeks (p < 0.01), as well as between baseline and
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40 weeks (p < 0.001). In addition, the football group revealed a significant within-group
decrease in poor and restless sleep between baseline and 40 weeks (p < 0.05) (Table 2).
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Figure 4. Between-group differences over 12 and 40 weeks in self-reported frequency of poor and
restless sleep (a); frequency of problems falling asleep (b); and total score of sleep problems (c).

Furthermore, similar tendencies for between-group differences in the overall mean
(on 0—4 scales) in favor of the Zumba group compared with the controls were revealed in
the frequency of problems falling asleep (—0.17, 95% CI —0.33 to 0.00, p = 0.055) (Figure 4b),
as well as in the total score of sleep problems (—0.14, 95% CI —0.29 to 0.00, p = 0.051) in
the past three months (Figure 4c) over the 40-week intervention period. In the Zumba
group these tendencies were supported by significant within-group reductions in both
the frequencies of problems falling asleep (p < 0.001) and total sleep problems (p < 0.001)
between baseline and 12 weeks and 40 weeks (Table 2). No between-group differences in
either poor and restless sleep or in the total score of sleep problems in the past three months
were observed in comparison to the football group and the controls (Table 2). However, the
football group revealed significant within-group reduction in the frequency of problems
falling asleep between baseline and 40 weeks (p < 0.05), without any improvements related
to total score of sleep problems (Table 2).

No between-group differences in overall mean (on a 0—4 scale) were observed in either
the frequency of waking up early without falling asleep again or the frequency of waking
up several times during night with problems falling asleep again (Table 2). However, in the
Zumba group, a tendency for reduction in the frequency of waking up too early without
falling asleep again was observed between baseline and 12 weeks (p < 0.1) (Figure 5a),
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including significant within-group reductions in the frequency of waking up several times
with problems falling asleep again both between baseline and 12 weeks (p < 0.01), as well
as between baseline and 40 weeks (p < 0.05) (Figure 5b/Table 2).

I Baseline
I Bascline 1 12 week
— ;S wee:z [ 40 weeks
[ 40 weeks

25
2.5

20 4

never to 4=always)
=never to 4=always)

(0
asleep again (0

05 4

Woke up too early without falling asleep again
Woke up several times with problems falling

Football group Zumba group Control group Football group Zumba group Control group

@ (b)

Figure 5. Within-group changes over 12 and 40 weeks in frequency of waking up too early without
falling asleep again (a); and frequency of waking up several times with problems falling asleep again
(b). Significant within-group change denotes; ** (p < 0.01), * (p < 0.05), () (p <0.1) tendency for change.

4. Discussion

The main findings of the present study were that the participants in the Zumba group
improved their overall mean score on self-reported health status, as well as reduced the
frequency of poor and restless sleep, during the 40 weeks intervention period in comparison
to the controls. With regards to emotional wellbeing, both the football group and the
Zumba group showed significant improvements from baseline to 12 weeks follow-up,
whereas only the Zumba group had a corresponding improvement between baseline and
40 weeks. Between baseline and 12 weeks, a significant within-group improvement in
general self-efficacy was observed in the football group only. It should be emphasized that
the training frequency was reduced by 65% and 63% for the Zumba and football group
in the last 28 weeks compared to the first 12 weeks and that this may have affected the
study outcomes.

In favor of the Zumba group, the linear mixed model analyses revealed a significant
between-group difference in self-reported health status compared to the controls, which
was supported by corresponding significant within-group changes between baseline and
the two respective follow-ups in the Zumba group. This is in accordance with a previous
nine months worksite physical exercise intervention comprising 1 h bi-weekly sessions
(aerobic fitness and strength training), and also demonstrating improvement on perceived
health status in female home care workers [28], as well as to previous cross-sectional
studies demonstrating significant associations between recreational physical activity and
self-reported health status [29,44,45].

With regards to general self-efficacy, no between-group differences were found for
either of the intervention groups compared to the controls. However, the football group
showed a significant within-group improvement between baseline and 12 weeks, which is
in accordance with previous prospective studies, suggesting that physical activity may im-
prove self-efficacy that, in turn, can lead to an increased perceived quality of life [32,46,47].
According to Bandura (1977), an improvement in self-efficacy will lead to previous barriers
being considered as challenges [48]. However, the improvement in general efficacy in the
football group was not maintained at 40 weeks of follow-up, which may be due to a ~63%
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reduction in training frequency when comparing the first 12 weeks with the last 28 weeks
of the intervention.

In terms of sleep, the baseline measurements on self-reported sleep quality showed
that our sample of female hospital staff did not suffer from sleep problems that have often
been reported for this occupational group in previous studies [49,50]. Nonetheless, the
Zumba group showed a significant reduction in the frequency of poor and restless sleep (on
a 04 scale), as well as a clear tendency for a reduction in total sleep problems compared to
the controls (p = 0.051), with corresponding within-group reductions between baseline and
12 and 40 weeks, respectively (p < 0.001). This is in line with a previous meta-analytical
review reporting the moderate-to-strong positive effects of regular physical activity on
overall sleep quality, and small-to-moderate beneficial effect on sleep onset latency [51].
Apart from within-group improvements (p < 0.05) in two of the four single-item questions,
as well as a tendency for within-group improvement in total sleep between baseline and
40 weeks follow-up, the overall improvement in sleep was not as prominent for the football
group compared to the Zumba group. In a previous cross-sectional study examining
associations between self-reported sleep quality and exercise intensity, a significant lower
prevalence of sleep problems was observed in those with moderate intensity levels, while
there was no effect on sleep at either low or high intensity [34]. Given that the average
intensity level was significantly higher (p < 0.05) in the football group compared to the
Zumba group in the present study, this could potentially be an explanation for the lack of
improvement in sleep in the football group.

Strength and Limitations

One of the strengths of the study is the use of randomized controlled design together
with a relatively high response rate to the survey at the three respective measurement
points at baseline (95%), 12 (84%) and 40 (64%) week follow-up. Potential limitations are
the use of self-reported data and lack of control over the participants’ physical activity
level during leisure which may represent bias to the results. In addition, the inclusion of
females only in the statistical analyses could potentially constitute a weakness of the study.
However, given that health care workers are a predominantly female workforce, as well
as the low number of male participants (n = 11) with low probability of influencing the
outcome variables, we consider this to be of minor importance. An additional potential
weakness of the study is the lack of information on dietary habits, which is suggested to be
associated with, for example, sleep quality.

5. Conclusions

The present study indicates that 40 weeks of Zumba training may improve perceived
health status and sleep. Moreover, significant within-group improvements in general
self-efficacy were observed for the football group after 12 weeks, whereas both the football
group and the Zumba group showed significant within-group improvements in emotional
wellbeing throughout the intervention period. Future studies may reveal whether larger
long-term effects would be seen if the training frequency was kept high throughout the
training intervention period.
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