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Abstract

Background: Anecdotal evidence suggests that outdoor swimming can improve mood.
This feasibility study examined the mood and well-being in participants attending an
outdoor swimming course.

Methods: Profile of Mood States and Short Warwick-Edinburgh Mental Well-being
Scale questionnaires were completed by participants on a 10-week introductory out-
door swimming course (61 swimmers) and 22 controls who sat on the beach. Question-
naires were completed before and after three sessions: the first session (pool based),
their first outdoor swim (session 4) and their final outdoor swim (session 10).

Results: Swimmers reported acute increases in positive subscales (Esteem and Vigour,
P <.001) and reductions in negative subscales (Tension, Anger, Depression, and Confu-
sion and Total Mood Disturbance [TMD], P <.001,d = 1.1-1.7). TMD was also reduced
between sessions (P < .001, d = 0.08). Well-being also increased during the course in
swimmers (P < .001, d = 3.7) and controls (P = .019, d = 0.2). Greater reductions in
TMD (P < .001, d = 0.8-2.5) and increases in well-being were observed in swimmers
than controls (P =.034,r =.23).

Conclusions: Novice outdoor swimmers participating in a 10-week introductory out-
door swimming course had acute and chronic reductions in negative mood, increases in
well-being and acute increases in positive mood. Controls mood scores fluctuated and

were similar at the start and end of the course, whereas well-being scores improved

Abbreviations: POMS, Profile of Mood States; SWEMWABS, Short Warwick-Edinburgh Mental Well-being Scale; TMD, Total Mood Disturbance
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1 | INTRODUCTION

Current physical activity for health guidance states that each person
should take at least 150 min of moderate to vigorous physical activity
each week.? However, globally, 23.4% of males and 31.7% of females
would be deemed physically inactive.? The benefits of physical activ-
ity are well documented and include a reduced risk of developing both
physical and mental health problems and can support treatment of pre-
existing health conditions.>* Therefore, it is important that sedentary
individuals find a form of activity that they enjoy, are motivated to con-
tinue and thus more likely to adhere to,> consequently, enhancing qual-
ity of life and reducing the healthcare burden.

Land-based activities such as Park Run have introduced and encour-
aged large numbers of non-runners or occasional runners, particularly
from sectors of the population that traditionally have lower activity lev-
els, for example, women, overweight people and older adults.® The reg-
ular use of outdoor environments for exercise or physical activity pro-
vides opportunities for changing indices of mood, well-being and men-
tal health.”~10 |n addition, Mitchell? suggests that exercise in natural
environments is associated with a greater reduction in the risk of poor
mental health in comparison to other built environments. Therefore, it
appears that there is a role for ‘green’ activity or exercise in improving
and maintaining good mental health, and reaches populations that may
otherwise be inactive.

Similarly, a large body of anecdotal evidence exits suggesting a
link between outdoor swimming and improved mental health.2* Many
anecdotes discuss the ‘post swim high’ swimmers feel after their
swim.22 In fact this anecdotal information may be part of the rea-
son for the growth in popularity of the activity as both a sport and
pastime.13-1> Qualitative enquiries present evidence of a therapeutic
influence, in that the lived experiences of outdoor swimming elevated

10.16-18 3nd were trans-

both physical and mental health and well-being
formative, connecting and re-orientating for participants.1?

Previous research has surveyed and compared cold water ‘winter’
swimmers and age-matched controls before and after the winter swim-
ming season.Z® They found no differences between the two groups
in mood before the winter swimming season, but found significant
reductions in fatigue and increased vigour in the swimmers after the
winter swimming season. The use of independent groups means that it

is not clear if the changes in mood observed occur as a consequence of
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by the final session. Tension scores peaked in both swimmers and controls immedi-
ately before the first outdoor swim. Nonetheless the swimmers’ improvement in mood
and well-being scores was significantly greater than that of the controls. The nature of
the study does not provide mechanistic understanding; there are likely to be a number
of explanations (physiological, psychological and sociological) for the changes in mood

and well-being in swimmers and controls that can be investigated further.

blue space, mental health, open water swimming

winter swimming or other differences in the groups, and if the changes
in mood occur acutely or take time to manifest. Therefore, it was
hypothesised that there would be acute as well as longer term changes
in mood and well-being in a group of novice outdoor swimmers as a
consequence of participation in an introductory outdoor swimming

programme.

2 | METHODS

2.1 | Participants

Participants (57 females and seven males aged 43 + 10 years [Fig-
ure 1], all could swim 400 m in an indoor heated swimming pool, 59
were novice sea swimmers and two had some limited experience)
were recruited from the customers of Brighton Swimming School
and Portsmouth Outdoor Swimming as a convenience sample. An
additional 22 people observed all of the surveyed sessions and acted
as the control group. The controls were friends or family members of
the swimmers who were there to support them and at the swimming
location on each survey occasion. They were recruited through the
swimmers, but separately asked if they would consent to take part in
the study. All swimmers and controls resided in the United Kingdom,
and swimmers self-certified their health was adequate to swim in open
water. Swimmers and controls alike gave their written informed con-
sent to participate in this non-randomised prospective cohort study
that was given a favourable opinion by the University of Portsmouth
Science Faculty Ethics Committee (SFEC 2018-016). The programme
involved a 1-h coached session each week for 10 weeks, running from
April to July 2018 in Brighton and a similar course run in Portsmouth
from April to July 2019.

2.2 | Intervention and control groups

The first 3 weeks of coaching were pool based, building the skills and
confidence needed to swim outdoors; there were also several seminar
sessions to explain what additional equipment swimmers may need and
how to put on and swim in a wetsuit. This was then followed by 7 weeks

of coached outdoor swimming; all participants wore wetsuits during
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sea swims and fully participated in all sessions. The duration of stay in
the sea was self-determined and subject to the weather and sea con-
ditions. The coaching team ensured the health and safety of all swim-
mers during and after their swimming sessions. During each session,
the controls either sat or stood watching the swimmers. For pool-based
sessions, controls were away from the pool side on the swimming pool
balcony; and during outdoor sessions they were on the beach, close to
the swimmers clothing or bag.

2.3 | Outcome measures and procedures
The abbreviated Profile of Mood States (POMS) questionnaire?! and
Short Warwick-Edinburgh Mental Well-being Scale (SWEMWABS)?2
were administered to swimmers and controls before the first pool
session, the first sea swim (session 4), and the final sea swim (session
10). The POMS was also administered immediately after the same
sessions to both swimmers and controls. The controls were inactive
during the sessions and either stood or sat for the duration on the
swimming pool balcony (session 1) or on the beach (sessions 4 and 10).
The abbreviated POMS is a 40-item questionnaire that asked par-
ticipants to rate their mood across seven subscales (tension, fatigue,
depression, anger, confusion, esteem and vigour) on a 5-point scale
ranging from “not at all” () to “extremely” (4). A Total Mood Distur-
bance (TMD) score was calculated by using Equation 1. Cronbach'’s
alphavalues for each of the subscales of the questionnaire ranged from
0.664 (Depression subscale) to 0.954 (Fatigue subscale).

Total Mood Disturbance (TMD) = (tension + fatigue + depression

+ anger + confusion) — (esteem + vigour) + 100 (1)

The SWEMWBS?2 (Cronbach’s alpha values 0.83-0.85) was admin-
istered before the first pool session, before the first sea swim and
before the final sea swim, to examine the effect on well-being during
the swimming programme. The scale consisted seven items, responses
ranged from 1 (none of the time) to 5 (all of the time) on a 5-point Likert
scale. Individual indices were recorded; the total of the raw item-scores
calculated and adjusted in accordance with Stewart-Brown et al.2% This
shorter scale was preferred to the full version for brevity, but has a
strong correlation with the original survey (r = .954).23 The change in
well-being level (low well-being 7-19 points, moderate well-being 20-
27 points and high well-being 28-35 points)?* and percentage with a
positive or negative meaningful change in well-being (of 1-3 points)
were reported in accordance with Shah et al.2> Cronbach’s alpha val-
ues for each of the subscales of the questionnaire ranged from 0.83 to
0.85.22

Swimmers were asked two open-ended questions at the start of
the course: to state their experience of outdoor swimming prior to the
course and what their expectations of the course were. They were also
asked two questions at the end of the course: what was it like to swim
outdoors? And would they swim again, if so under what circumstances?

These comments were grouped into themes.
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2.4 | Statistical analysis

The data were analysed using SPSS v25 and checked for normality
of distribution; non-normally distributed data were compared using
non-parametric tests. Data are presented as mean (standard devia-
tion [SD]) or median (range). To explore the acute effect of the activ-
ity, paired samples t-tests or Wilcoxon signed rank tests were applied
to POMS and SWEMWABS data collected before and after each ses-
sion. To compare between sessions (the first pool session, the first sea
swim and the final sea swim), repeated measures analysis of variance
(ANOVA) was applied to POMS and Friedman’s ANOVA to adjusted
total SWEMWBS scores (chronic effect). Independent samples t-tests
or Mann Whitney U tests were conducted to determine differences
between swimmers and controls (between groups) for both POMS and
SWEMWEBS scores. Chi-squared tests also examined the relation-
ship between group (swimmers and controls) and well-being level and
change in well-being level calculated from adjusted total SWEMWBS
scores.23 Cramer’s V was calculated to indicate the strength of the
association (thresholds: 0.1 = small effect, 0.3 = moderate, and 0.5 =
large effect). Effect size calculations were also performed; for normally
distributed variables, Cohen’s D was calculated (thresholds: 0.2 = small
effect, 0.6 = moderate effect, 1.2 = large effect, and 2 = very large
effect)2®; and r was calculated for non-normally distributed variables
(thresholds: 0.1 = small effect, 0.3 = moderate, and 0.5 = large effect).
alevel was set at 0.05.

3 | RESULTS

3.1 | Attrition

Of the 64 swimming participants who entered the study (Figure 1),
three withdrew from the programme after the pool swimming session
and the remainder of missing data occurred due to non-attendance at
sessions in which surveys were conducted. The complete data set con-
sisted of 49 participants who returned questionnaires at each stage.
This represented a 76.5% retention rate. Prior to the start of the study,
all volunteers had no experience or exposure to swimming in cold sea
water (water temperatures ranged from 15°C to 21°C). Twenty-two of

the 24 non-swimming controls were retained (91%).

3.2 | Acute response (within session)

Table 1 shows the acute changes in POMS responses following the
pool swim, the first and final sea swims. Significant increases in Esteem
scores were found following each session (all sessions P <.001,d = 0.6-
1.4). Vigour increased following the pool and final sea swim (P =.011,
d = 0.5 and P < .001, d = 0.7, respectively). Reductions in Tension,
Anger, Confusion and TMD were found following each session (Tension
and TMD P < .001, d = 0.4-1.1, Anger and Confusion P <.001, r = .4-
.6). In addition, reductions in Depression scores were found following

the pool and the final sea swims (pool P =.001, d = 0.6, final sea swim
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Swimmers

Assessed for eligibility
(n=64[7m, 571))
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Controls

Assessed for eligibility (n = 24)

- Other reasons (n=0)

Excluded (n=3[1m, 21])
| - Unavailable to participate (n = 3)

Excluded (n=2)
- Unavailable to participate (n = 2)
- Other reasons (n = 0)

v

Allocated to intervention (n = 61 [6 m, 55f])
- Received allocated intervention (n = 61)

Cohort 1(2018)(n = 21) |

[
‘ Cohort 2 (2019) (n = 40) |

Enroliment

Allocation

Cohort 2 (2019) (n = 22)

Lost (n=12)

analysis

- Protocol deviation, missed middle survey
session (excluded for between session

- Cohort 1 (n=6)
- Cohort 2 (n=6)

Analysis l )

Within session and between
group analysis (n=61) (n=49

Between session analyses

All Analyses (n = 22)

FIGURE 1 Participant flow through the study

P <.001, d = 1.0). Interestingly, there were acute changes in subscales
in the control group; these included: reduced Fatigue following all ses-
sions (pool P=.045,d = 0.2, first sea swim P=.023,d = 0.2 and final sea
swim P =.045,d = 0.2) and reductions in Tension were found following
the session in the pool and the first sea swim (P =.002, d = 0.2; first sea
swim P <.001,d=0.9).

3.3 | Chronic response (between session)
Between sessions comparisons for POMS and SWEMWBS subscale
scores are shown in Tables 2 and 3. For both swimmers and controls,
there was a significant increase in Tension before the first sea swim in
comparison to the pool session (Swimmers, P < .001, d = 0.8, control
P=.002,d = 1.0). Subsequently reductions in Tension were found in the
swimmers (before swimming in the pool and final sea swim P = .025,
d = 0.5 and first vs final sea swim P <.001, d = 1.5 and after swimming
in the pool and final sea swim P =.009, d = 0.6 and first and final sea
swim P =.008, d = 0.6). In contrast, controls had a significant increase
in Tension scores between the pool and final sea swim (before the swim
sessions P = .003, d = 0.9, after the swim session P < .001, d = 1.1)
and between first and final sea swim (P < .001, d = 0.07). Following
the swim sessions, significant reductions in Anger, Fatigue, Depres-
sion, Confusion and TMD were also seen in the swimmers between
pool and final sea swim sessions (all between P < .001 to P = .034,
d = 0.6-1.1) and between the first and final sea swims (all between
P <.001toP=.012,d =0.7-1.0). These changes were not seen in the
controls.

In swimmers, adjusted total SWEMWBS scores were significantly
increased between the pool and final sea swim (P < .001, r =.75) and
the first and final sea swim (P < .001, r = .53; Table 3). Whereas in

the control group, increases in adjusted SWEMWABS scores were found
between the first and final sea swim (P =.019, r = .43); there was also a
trend toward a reduction in adjusted SWEMWABS total scores between
the pool and first sea swim (P =.053, d = 0.34). Finally, significant asso-
ciations in well-being level change were found between the pool swim
and the first sea swim (;{2(3) =13.148,P=.004, V=0.393) and between
the pool and final sea swim (;(2(3) =54.791,P <.001, V =0.803), show-
ing increased well-being level in greater numbers of swimmers than
would be expected, but not controls.

3.4 | Swimmers verses controls (between group)

Table 4 shows POMS score comparisons between swimmers and con-
trols. Subscale scores before the swims did not differ between swim-
mers and controls; however, before the final sea swim, the TMD was
significantly lower in the swimmers compared to controls (P < .001,
d = 0.8). In addition, following all swim sessions, significantly higher
Vigour and Esteem scores were found in swimmers compared to con-
trols (all P<.001,d =0.9-1.8 orr = .4), and Tension, Anger, Depression,
Confusion and TMD scores were significantly lower in swimmers com-
pared to controls (all P <.001to P=.023,d =0.6-3.8 or r =.2-.6).

The adjusted total SWEMWSBS scores (Table 5) indicate controls had
significantly higher scores before the pool swim (P = .046, r = .21),
whereas by the final sea swim, the swimmers had significantly higher
adjusted total SWEMWBS scores than controls (P =.034, r = .23). At
the final sea swim, the relationship between group (swimmers and con-
trols) and the well-being level was significant (){2(2) =7.428,P =.029);
swimmers were more likely than controls to have moderate well-being
values (Table 5). No other significant associations were found during

the pool swim or the first sea swim.
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TABLE 3 Mean (SD) or median (lower and upper quartile) of SWEMWABS subscale scores comparing swimmers and controls for the first pool

session, the first sea swim and the final sea swim

Swimmers (n = 49)

Control (n = 22)

First sea
Pool swim
Median 20.0 20.7
Range 16.4-26 15.3-26
—0.373a <0.001b*
Change from pool 0.7
Effect size (r) .04
Change between first and final 4.3
seaswim
Effect size (r)
Pool to first Pool to final
seaswim seaswim
Meaningful positive change (n) 11y 39z
Meaningful negative change (n) 8 5
Meaningful positive change (%) 22 64
Meaningful negative change (%) 16 8

Final sea First sea Final sea
swim Pool swim swim
25.0 20.7 19.3 21.9
16.4-27 16.9-25 16.9-26 16.9-25
<0.001c* 0.053a 0.192b 0.019c*
3.7 -18 0.2
.75 .34 19

1.6
.53 43
First to final Pool to first Pool to final First to final
sea swim seaswim sea swim seaswim
34 Sy 6z 12
7 11 2 g
69 23 27 55
14 50 9 14

a, pool versus first sea swim; b, pool versus final sea swim; ¢, first versus final sea swim.
*P <.05; y = difference between swimmers and controls P =.004; z = difference between swimmers and controls P < .001.

3.5 | Narrative

Upon completion of the course, volunteers were free to comment
on their experiences, stating they found sea swimming challenging to
begin ‘it was tough to start with’, ‘weirdly claustrophobic to begin with’ or
‘tiring and hard work’ and all stating they would continue to sea swim fol-
lowing the course as they found the swimming ‘invigorating, ‘enjoyable’,
‘confidence building’ or ‘life affirming’. With several noting their state of
mind when sea swimming, ‘the head space was amazing, ‘it is so peace-
ful’ and ‘there is a sense of freedom and oneness even within a group that
| found really therapeutic and uplifting’. Others noted the sociable inclu-
sive atmosphere, ‘the people were great’ and ‘I enjoyed the company of oth-
ers whilst swimming unlike pool swimming which can get too cramped when
others are in the same lane.” All commented that they would continue to
swim outdoors following the course.

Control volunteers indicated their nervousness and anxieties ‘[ felt
nervous each time...... went in the water, | always felt better when she was
out and had rewarmed’ or ‘It was hard watching them swim as you felt a little
powerless. If they got into trouble | wouldn’t have been able to help. But they
were in good hands and it was lovely to watch the improvement in them all,

but I still felt nervous before each swim'.

4 | DISCUSSION

This study tracked the changes in mood and well-being during a
progressive, introductory pool and sea swimming programme in
novice sea swimmers and a group of controls. It was demonstrated

in swimmers that there was an acute reduction in negative mood
states (tension, fatigue, depression, anger and confusion) and increase
in positive mood (esteem-related affect and vigour) during the pool
and outdoor swimming sessions. Furthermore, over the course of
the 10-week programme, a chronic reduction in negative mood was
found in the swimmers, whereas positive mood remained at mod-
erate to high levels. There were also increased well-being scores in
swimmers particularly during the sea swimming phase of the study.
In addition, acute and chronic changes in single mood states and
overall well-being were also observed in the controls, but fewer
subscales changed and the magnitude of change was much smaller
compared to swimmers. This suggests there are acute as well as longer
term changes in mood and well-being as a consequence of partici-
pation in an outdoor swimming programme, and the hypothesis is
accepted.

This study shows pool and outdoor swimming acutely reduces neg-
ative and increases positive mood; it also provides evidence of a longer
term reduction in negative mood between progressive sea swimming
sessions, and in comparison to a control group who were inactive on
the beach. The results of this study are consistent with the changes in
mood states observed when performing cross-sectional studies of win-
ter swimmers.2% Unlike Huttenten et al’s study?® who recruited expe-
rienced winter swimmers, the participant groups in the present study
were chosen as they had little or no previous experience of swimming
outdoors, hence the reason for the high tension scores prior to the first
outdoor swim. The high tension subscale scores are understandable,
when preparing for a new activity they have not attempted before,

and were reflected in narrative comments swimmers made about their
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TABLE 4 Mean (SD) or median (lower and upper quartile) of Profile of Mood states subscale scores of swimmers and controls before and after
the first pool session, the first sea swim and the final sea swim

Subscale

Pool session
Tension before
Tension after
Anger before
Anger after
Fatigue before
Fatigue after
Depression before
Depression after
Esteem before
Esteem after
Vigour before
Vigour after
Confusion before
Confusion after
TMD before
TMD after

First sea swim
Tension before
Tension after
Anger before
Anger after
Fatigue before
Fatigue after
Depression before
Depression after
Esteem before
Esteem after
Vigour before
Vigour after
Confusion before
Confusion after
TMD before
TMD after

Final sea swim
Tension before
Tension after
Anger before
Anger after
Fatigue before
Fatigue after
Depression before

Depression after

Swimmers
(n=261)
6.0(1.0,8.0)
1.0(0.0, 1.0)
1.0(0.0,3.5)
0.0(0.0, 1.0)
5.9(3.9)
7.0(3.9)
1.0(0.0, 5.0)
0.0(0.0, 1.0)
13.8(2.9)
15.6(3.5)
5.0(3.0, 9.0)
9.0(4.0,12.0)
3.0(1.0,5.0)
1.0(0.0,2.0)
99.8(15.8)
87.0(83.0, 92.0)
(n=49)
8.1(4.0)
1.2(1.7)
1.0(0.0,2.5)
0.0(0.0, 1.0)
4.6(3.2)
6.0(3.0,7.0)
2.3(3.5)
1.2(1.8)
12.0(10.0, 15.5)
15.8(3.2)
6.6(3.7)
7.8(2.8)
2.0(1.0,5.0)
0.0(0.0,2.0)
100.4 (14.1)
85.4(9.7)
(n=61)
3.6(2.1)
0.4(0.8)
0.0(0.0,2.0)
0.0(0.0,0.0)
3.8(2.7)
3.0(0.0,4.0)
1.6(2.2)
0.2(0.7)

Controls
(n=22)
5.5(2.0,6.0)
5.0(1.0,6.0)
0.0(0.0, 1.0)
1.0(0.0,3.0)
5.3(2.8)
4.8(2.5)
1.0(0.0,2.0)
1.0(0.0,2.0)
12.7(3.2)
12.3(2.8)
3.0(2.0,8.0)
3.0(2.0,7.0)
2.0(0.0, 3.0)
2.5(0.0,3.0)
98.3(12.9)
95(92.0,103.0)
(n=22)
7.5(3.3)

4.7 (2.8)
1.0(0.0,3.0)
1.0(0.0,3.0)
5.6(2.8)
4.5(3.0,7.0)
2.8(3.0)
2.6(2.8)
12.0(10.0, 15.0)
12.5(3.1)
4.6(3.2)
4.4(2.8)
3.0(1.0,4.0)
3.0(1.0,4.0)
103.9 (12.6)
100.2 (11.9)
(n=22)

6.7 (2.6)
6.5(2.4)
2.0(0.0, 3.0)
1.0(0.0,3.0)
5.6(2.9)
5.5(2.5,7.0)
2.7 (3.0)
2.5(2.3)

Mean
difference

0.6
22

11
3.4

1.5

0.6

—3.5

-1.0

-0.4
-14

&2

20
3.4

-35

—14.8

-31

-6.1

—1.8

-11
-22

95% Cl

—-1.1t023
0.5t03.9

—0.4t02.5
1.8t05.0

-57t08.7

—-13t0 25

—-4.8t0—-2.2

—2.6t00.6

—-22to1.2
—-2.6t0-0.3

1.6t04.9

0.2t0 3.8
20to4.8

—-10.5t0 3.5

—20.1to-9.4

—-4.2t0-20

—7.2to-5.1

-3.1to-04

—-2.3t00.1
-3.3to-1.2

P-value

.200
<.001*
.088

.011*
487
013"
.546
.023*
141
<.001*
125
<.001*
.064
.021*
677
<.001*

.533
<.001*
.838

.004*
197
754
.586
011*
.965
<.001*
034"
<.001*
725
<.001*
.324
<.001*

.586
<.001*
.014*
<.001*
430
.001*
237
<.001*

Effect size

0.1
0.6
0.2
0.3
0.2
0.7
0.1
0.2
0.4
10
0.2
0.4
0.2
0.3
0.1
0.5

0.2
1.6
0.0
0.3
0.3
0.0
0.2
0.6
0.0
10
0.6
12
0.1
0.4
0.3
14

1.3
3.8
0.3
0.6
0.6
0.4
0.4

1.6
(Continues)
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TABLE 4 (Continued)
Subscale Swimmers Controls
Esteem before 13.0(2.7) 12.6 (3.0)
Esteem after 16.7 (2.6) 11.9(2.6)
Vigour before 5.8(3.0) 47(3.2)
Vigour after 8.3(4.1) 4.9(3.3)
Confusion before 3.0(0.0,5.0) 2.5(0.0,4.0)
Confusion after 0.0(0.0, 1.0) 2.5(1.0,4.5)
TMD before 93.9(10.0) 102.6(12.1)
TMD after 79.0(7.9) 102.1(10.7)

*P < .05, Italics indicates median (lower and upper quartile).

Lifestyle Medicine WILEY L2

Mean

difference 95% Cl P-value Effect size

0.5 —-0.9t01.8 475 0.1

4.8 35t06.1 <.001* 18

1.0 -0.5t02.5 181 0.4

34 1.5t05.4 .001* 0.9

432 0.1

<.001* 0.6

-8.7 -139to-3.4 <.001* 0.8

-23.01 —27.4t0—-18.8 <.001* 2.5

TABLE 5 Mean (SD) of SWEMWABS subscale scores of swimmers and controls comparing the subscale values between the first pool session,

the first sea swim and the final sea swim

Pool
Swimmers Control
61 24
Median 20 20.7
Range 16.4-26.0 16.9-25
0.046*
Effect size (r) 21
% Low well-being 59 38
% Moderate well-being 41 63
% High well-being 0 0

*P < .05, +Association between group and well-being level (P =.029).

first experience. However, significantly reduced negative mood state
scores are evident both before and after the final sea swim, which
suggests the POMS subscales triangulate well with the bold narrative
comments.

The sample of swimmers and controls in the present study had
low to moderate well-being values?* and were within the 10th to
90th percentile range for population norm referenced values.?’
Therefore, these data reflect a broad spectrum of the population in
terms of well-being and possibly mental health. The well-being scores
of controls decreased between the pool and the first sea swim and
increased again by the final sea swim, maintaining well-being from
start to finish. In contrast, swimmers well-being scores increased at
each stage, especially between the sea swimming sessions. However,
this study can offer no mechanistic insight and these changes may have
occurred due to a range of possibilities (physiological, psychological,
and sociological) either as single factors or more likely a combination of
factors.

The responses of the controls are also of interest. This group
includes friends or family of the swimmers, observing their activities

from the viewing gallery at the pool and from the beaches during sea

First sea swim

Final sea swim

Swimmers Control Swimmers Control
49 22 61 22

21 19.3 26 219
15.3-26.0 16.9-26 16.4-27.0 16.9-25
0.554 0.034*

.06 .23

47 59 13 27

53 41 87+ 73+

0 0 0 0

swims. Compared to the pool session, the controls overall TMD was
similar and total SWEMWABS score increased. However, these improve-
ments in mood and well-being were not as large as those observed
in the swimmers. The fact the controls were on the beach may have
reduced negative mood states. There is evidence that proximity to
water, whether you are entering the water or not, or visiting ‘blue
space’ contributes to improved mental health.282? In addition, before
the first sea swim, the controls also experienced the same increase in
tension as the swimmers. The controls were supporting the swimmers
in a challenging activity, which may not initially appear to be that
rewarding, but ultimately it was for the swimmers. The tension initially
felt by swimmers may have been transmitted to their friends/family
(acting as controls) whose tension levels appear elevated in com-
parison to the pool swimming session. Reflecting on the narrative
comments, it may be that controls experienced vicarious emotion or
empathy and projected their thoughts and feelings on to the swimmers
positions.30

The narrative accounts recorded after the course indicated
the swimmers enjoyed their outdoor swimming experience. These

accounts agree with previous observations that outdoor swimming
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offers a change in personal focus and has a calming influence,1?
and all would continue to participate in outdoor swimming. This is
encouraging as the problem with many interventions is that par-
ticipation rapidly declines over time. Although the study provides
no mechanisms for the changes in mood or well-being, swimmers
explained the positive effects of performing an exercise they came to
enjoy. This included being in cold water, in an outdoor space with few
people around, provided an opportunity for mastery, goal achieve-
ment, confidence building, challenge and a sociable environment
with like-minded people. These explanations have been suggested
previously for other forms of leisure activity®! or exercise taken
outdoors” %1718 a5 well as outdoor swimming.!! It may also be that a
number of these factors are interlinked. Previous research indicates
that physical activity in natural environments is associated with a
reduced risk of mental ill health,” and further to that, may have a posi-
tive therapeutic effect.1”:18 Considering a recent case study,! it seems
pertinent to establish if outdoor swimming has any benefits to support
improvements to mental health. Therefore, it would be of interest
to determine how outdoor swimming and continued participation
may affect people living with a clinically diagnosed mood disorder or
depression.

Indoor and outdoor swimming are not alone in the acute and chronic
effects on mood and well-being. Many forms of exercise appear to
result in similar effects including treadmill running®2 and running
outdoors.3® Therefore, the potential benefits of outdoor swimming for
improved mental health do warrant further enquiry. This is an activity
that involves risk. Therefore, future studies should look to include ter-
restrial activities, as control groups, which may be more easily achieved
and conducted more safely to establish if similar effects can be found.
These control groups could include cohorts that are active and seden-
tary in outdoor built and natural settings, and possibly cohorts who are
active and sedentary indoors. By including these cohorts, we may start
to tease out the separate effects of mode of activity or inactivity and
the environment and which combinations are most and least effective
in improving mood and well-being. However, this study does seem
to add to the evidence that there is no one size fits all approach to
improving mood, well-being and mental health.3* Therefore, having a
choice of activities and provision of qualified and experienced support
(in the case of open water swimming, trained coaches and lifeguards) is
key.

The study is not without limitation. The first pool swim and first sea
swim were 3 weeks apart and formed the start of the course; there-
fore, new group dynamics, unfamiliarity and participation in a new and
challenging activity may have impacted on well-being and were evi-
dent in the elevated POMS Tension scores of swimmers and controls
before the first sea swim. The comparison between the first and final
sea swims was 6 weeks apart and formed the later longer part of the
course. Therefore, the short time frame (3 weeks) between the first
two assessments (first pool swim and first sea swim) may be too short
for changes in well-being to be observed. Further to this, the Cronbach
alpha value for the POMS scale suggested low internal consistency
for the depression subscale (0.664). Despite the lower internal con-

sistency, significant reductions were found in the depression subscale.

MASSEY ET AL.

The shorter POMS form was used in this instance to maximize response
rate as time at the start and end of each session was short. Using longer
versions with greater internal consistency may have reduced the prob-
lem, but may have reduced the response rate, due to the increased
completion time. In addition, although it would be preferable to recruit
an equal number of male and female volunteers, this was not possible
as the majority of the customers attending the courses were female.
Gender comparison studies have been performed with mixed results,
some indicating no or minimal differences in mood state between males

3536 and others have found some indices to be elevated

and females,
in females.3” Furthermore, the nature of the convenience sampling
method is a weakness as there was no randomisation to the study,
but is a starting point from which stronger randomised control trials
(RCTs) can build upon. In the present study, swimmers were paying for
10 coached sessions in an activity they expressed an interest in doing,
thus they were motivated to attend the sessions. However, retention
in RCT may be lower than that in the present survey, due to the partic-
ipants being allocated randomly to either the intervention or the con-
trol, which may not provide them with the experience they would like to
achieve. This may be reduced by a crossover design, or by offering con-
trol participants the opportunity to undertake the intervention after
completion of the follow up. Recruitment of a similar-sized sample of
controls would provide a stronger design; however, far fewer controls
were available. Finally, this initial study design would have been greatly
improved by the use of a follow up survey, and the problem with so
many interventions being that people’s participation rapidly declines.
Therefore, follow-up will be undertaken in subsequent intervention
studies to be performed. From participants’ comments, it appears that
the majority of those surveyed wished to continue outdoor swimming
once the course had been completed either through formally join-
ing clubs or meeting up with friends they made on the course. Con-
sequently, the course provided them with skills, knowledge and con-
tacts to potentially continue the activity upon the completion of the
course.

In conclusion, novice outdoor swimmers had acute and chronic
reductions in negative mood, increases in well-being and acute
increases in positive mood. Controls’ mood scores fluctuated and were
similar at the start and end of the course, whereas well-being scores
improved by the final session. Furthermore, tension scores peaked
immediately in both swimmers and controls before the first outdoor
swimming session. Nonetheless the swimmers improvement in mood
and well-being scores were significantly greater than the controls.
Therefore, the hypothesis stating that there would be acute as well as
longer term changes in mood and well-being as a consequence of par-
ticipation in an outdoor swimming programme is accepted. The nature
of this study does not provide mechanistic understanding; there are
likely to be a number of explanations for the changes in mood and well-

being in swimmers and controls that can be investigated in the future.

ACKNOWLEDGEMENTS
The authors wish to thank the study participants, swimming instructors
and staff for their participation and Prof Michael Tipton for reviewing

the paper.



MASSEY ET AL.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

AUTHOR CONTRIBUTIONS

HM, CD, MH, PG, and HD contributed to the design and implementa-
tion of the research. HM, NK, and PG to the analysis of the results. HM
drafted the first manuscript. All authors contributed to improving and

finalising the manuscript.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Heather Massey
Mark Harper

https://orcid.org/0000-0002-7542-513X
https://orcid.org/0000-0003-2777-9555

REFERENCES

1.

10.

11.

12.

13.

14.

Garber CE, Blissmer B, Deschenes MR, et al. Quantity and quality
of exercise for developing and maintaining cardiorespiratory, muscu-
loskeletal, and neuromotor fitness in apparently healthy adults: guid-
ance for prescribing exercise. Med Sci Sports Exerc. 2011;43(7):1334-
1359.

. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insuf-

ficient physical activity from 2001 to 2016: a pooled analysis of 358
population-based surveys with 1- 9 million participants. Lancet Glob
Health. 2018;6(10):e1077-e1086.

. NICE. NICE Guidelines (PH41): Depression in Adults: Recognition and

Management. London, England: NICE; 2009.

. NICE. NICE Guidelines (PH41): Physical Activity: Walking and Cycling.

London, England: NICE; 2012.

. Huberty J, Ransdell L, Sidman C, et al. Explaining long term exercise

adherence in women who complete a structured exercise program. Res
Q Exerc Sport. 2008;79:3.

. Stevinson C, Hickson M. Exploring the public health potential of a mass

community participation event. J Public Health. 2014;36(2):268-274.

. Bowler DE, Buyung-Ali LM, Knight TM, Pullin A. A systematic review of

evidence for the added benefits to health of exposure to natural envi-
ronments. BMC Public Health. 2010;10:456. https://doi.org/10.1186/
1471-2458-10-456.

. Thompson Coon J, Boddy K, Stein K, Whear R, Barton J, Depledge

MH. Does participating in physical activity in outdoor natural envi-
ronments have a greater effect on physical and mental wellbeing than
physical activity indoors? A systematic review. Environ Sci Technol.
2011;45:1761-1772. https://doi.org/10.1021/es102947t.

. Mitchell R. Is physical activity in natural environments better for men-

tal health than physical activity in other environments. Soc Sci Med.
2013;91:130-134.

Gascon M, Zijlema W, Vert C, White M, Nieuwenhuijsen M. Outdoor
blue spaces, human health and wellbeing: a systematic review of quan-
titative studies. Int J Hyg Environ Health. 2017;220:1207-1221.

Van Tulleken C, Tipton M, Massey H, Harper M. Open water swim-
ming as a treatment for major depressive disorder. BMJ Case Rep.
2018;2018:bcr-2018-225007.  https://doi.org/10.1136/bcr-2018-
225007.

Walker R. Why wild swimming in the depths of winter is the new natu-
ral high. The Observer. February 9,2019.

Sport England. Active people interactive. https://activepeople.
sportengland.org/. Accessed August 24, 2018.

British Triathlon Federation. Triathlon growth statistics. https:/www.
britishtriathlon.org/media/statistics. Accessed August 24, 2018.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Lifestyle Medicine WILEY |22

15.

Gibson I. Watersports Participation Survey 2017. https://www.
statista.com/statistics/606772/outdoor-water-sports-activity-by-
participation-united-kingdom/.). Accessed August 14,2018.

Buckley JPD. Cool Swimming: A quick dip into cold water swimming and
physical and mental well-being. London. 2015.

Foley R. Swimming in Ireland: immersions in therapeutic blue space.
Health Space. 2015;35:218-225.

Foley R. Swimming as an accretive practice in healthy blue space. Emot
Space Soc. 2017;22:43-51.

Denton H, Aranda K. The wellbeing benefits of sea swimming. Is it time
to revisit the sea cure? Qual Res Sport Exerc Health. 2020;12:647-663.
Huttunen P, Kokko L, Ylijukuri V. Winter swimming improves general
well-being. Int J Circumpolar Health. 2004;63(2):140-144.

Grove JR, Prapavessis H. Preliminary evidence for the reliability and
validity of an abbreviated Profile of Mood States. Int J Sport Psychol.
1992;23:93-109.

Haver A, Akerjordet K, Caputi P, Furunes T, Magee C. Measuring
mental wellbeing: a validation of the Short Warwick-Edinburgh Men-
tal Wellbeing Scale in Norwegian and Swedish. Scand J Public Health.
2015;43:721-727.

Stewart-Brown S, Tennant A, Tennant R, Platt S, Parkinson J, Weich
S. Internal construct validity of the Warwick-Edinburgh Mental Well-
being Scale (WEMWABS): a Rasch analysis using data from the Scot-
tish Health Education Population Survey. Health Qual Life Outcomes.
2009;7:15.

Stranges S, Samaraweera PC, Taggart F, Kandala NB, Stewart-
Brown S. Major health-related behaviours and mental wellbeing in
the general population: the Health Survey for England. BMJ Open.
2014;4(9):e005878.

Shah N, Cader M, Andrew WP, Wijesekera D, Stewart-Brown SL.
Responsiveness of the Short Warwick Edinburgh Mental Wellbeing
Scale (SWEMWBS): evaluation a clinical sample. Health Qual Life Out-
comes. 2018;16(1):1-7.

Hopkins WG, Marshall SW, Batterham AM, Hanin J. Progressive statis-
tics for studies in sports medicine and exercise science. Med Sci Sports
Exerc.2009;41:3-12.

Ng Fat L, Scholes S, Boniface S, Mindell J, Stewart-Brown S. Evaluating
and establishing national norms for mental wellbeing using the short
Warwick-Edinburgh Mental Wellbeing Scale (SWEMWRBS): findings
from the Health Survey for England. Qual Life Res. 2017;26(5):1129-
1144. https://doi.org/10.1007/s11136-016-1454-8.

De Vries S, Ten Have M, Van Dorsselaer S, Van Wezep M, Hermans
T, De Graaf R. Local availability of green and blue space and preva-
lence of common mental disorders in the Netherlands. BJPsych Open.
2016;2(6):366-372. https://doi.org/10.1192/bjpo.bp.115.002469.

de Bell S, Graham H, Jarvis S, White P. The importance of nature
in mediating social and psychological benefits associated with vis-
its to freshwater blue space. Landsc Urban Plan. 2017;167:118-
127.

Paulus FM, Miller-Pinzler L, Westermann S, Krach S. On the dis-
tinction of empathic and vicarious emotions. Front Hum Neurosci.
2013;7:196. https://doi.org/10.3389/fnhum.2013.00196.

Newman DB, Tay L, Diener E. Leisure and subjective well-being: a
model of psychological mechanisms as mediating factors. J Happiness
Stud. 2014;15:555-578. https://doi.org/10.1007/s10902-013-9435-
X.

Hoffman MD, Hoffman DR. Exercisers achieve greater acute exercise-
induced mood enhancement than nonexercisers. Arch Phys Med Rehab.
2008;89:358-363.

Szabo A, Abraham J. The psychological benefits of recreational
running: a field study. Psychol. Health Med. 2013;18(3):251-
261.

Centre for Mental Health. Recovery, Public Health and Wellbeing.
https://www.centreformentalhealth.org.uk/sites/default/files/2018-
09/ImROC _briefing_recovery_public_health.pdf


https://orcid.org/0000-0002-7542-513X
https://orcid.org/0000-0002-7542-513X
https://orcid.org/0000-0003-2777-9555
https://orcid.org/0000-0003-2777-9555
https://doi.org/10.1186/1471-2458-10-456
https://doi.org/10.1186/1471-2458-10-456
https://doi.org/10.1021/es102947t
https://doi.org/10.1136/bcr-2018-225007
https://doi.org/10.1136/bcr-2018-225007
https://activepeople.sportengland.org/
https://activepeople.sportengland.org/
https://www.britishtriathlon.org/media/statistics
https://www.britishtriathlon.org/media/statistics
https://www.statista.com/statistics/606772/outdoor-water-sports-activity-by-participation-united-kingdom/.)
https://www.statista.com/statistics/606772/outdoor-water-sports-activity-by-participation-united-kingdom/.)
https://www.statista.com/statistics/606772/outdoor-water-sports-activity-by-participation-united-kingdom/.)
https://doi.org/10.1007/s11136-016-1454-8
https://doi.org/10.1192/bjpo.bp.115.002469
https://doi.org/10.3389/fnhum.2013.00196
https://doi.org/10.1007/s10902-013-9435-x
https://doi.org/10.1007/s10902-013-9435-x
https://www.centreformentalhealth.org.uk/sites/default/files/2018-09/ImROC_briefing_recovery_public_health.pdf
https://www.centreformentalhealth.org.uk/sites/default/files/2018-09/ImROC_briefing_recovery_public_health.pdf

2d12 | \ A EY Lifestyle Medicine

35.
36.

37.

Craighead DJ, Privette G, Vallianos F, Byrkit D. Personality character-
istics of basketball players, starters, and non-starters. Int J Sport Psy-
chol. 1986;17:110-119.

Fuchs C, Zaichkowsky L. Psychological characteristics of male and
female body builders: the iceberg profile. J Sport Behav. 1983;6:136-
145.

Raglin JS, Morgan WP, O’Connor PJ. Changes in mood states dur-
ing training in female and male college swimmers. Int J Sports Med.
1991;12(06):585-589.

MASSEY ET AL.

How to cite this article: Massey H, Kandala N, Davis C, Harper
M, Gorczynski P, Denton H. Mood and well-being of novice
open water swimmers and controls during an introductory
outdoor swimming programme: A feasibility study. Lifestyle
Med. 2020;e12. https://doi.org/10.1002/lim2.12


https://doi.org/10.1002/lim2.12

	Mood and well-being of novice open water swimmers and controls during an introductory outdoor swimming programme: A feasibility study
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Participants
	2.2 | Intervention and control groups
	2.3 | Outcome measures and procedures
	2.4 | Statistical analysis

	3 | RESULTS
	3.1 | Attrition
	3.2 | Acute response (within session)
	3.3 | Chronic response (between session)
	3.4 | Swimmers verses controls (between group)
	3.5 | Narrative

	4 | DISCUSSION
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	AUTHOR CONTRIBUTIONS
	DATA AVAILABILITY STATEMENT

	ORCID
	REFERENCES


