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Abstract

Dance interventions have physical benefits for the elderly, especially those with Parkinson’s disease. This
study assessed the psychological benefits of dance. A total of 37 participants, with either Parkinson’s disease
(n = 22) or age-matched controls (n = 15) completed mood questionnaires before and after a 10-week
dance intervention. An overall reduction in total mood disturbance and a specific reduction in anger were
observed. In addition, less fatigue was found for those initially scoring higher in depression. This suggests
that dance can provide psychological benefits for both people with Parkinson’s disease and the elderly, with

findings suggesting that this is an avenue to be explored further.
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Introduction

Parkinson’s disease (PD), a neurodegenerative
disease, typically developing in people above
the age of 50 years, is associated with the motor
signs of tremor, bradykinesia, rigidity and pos-
tural instability. Although PD is predominantly
identified by these motor symptoms, non-motor
features are also shown to be associated with
the condition, including sleep disturbances
(Menza et al., 2010), deficits in tasks of execu-
tive functioning (Rodriguez-Ferreiro et al.,
2010) and altered mood (Brown et al., 2011).
Although clarity is needed concerning which
non-motor symptoms are linked directly to the
pathology, it is important not to neglect these
factors affecting those living with PD.

It has been said that ‘depression is the most
common neuropsychiatric ~ disturbance in
Parkinson’s Disease’ (Papapetropoulos et al.,

2006: 465). Research has consistently shown
that there is a high prevalence of depression in
people with PD, such that up to 60 per cent of
scores in relation to quality of life can be
explained by depression (Global Parkinson’s
Disease Survey (GPDS) Steering Committee,
2002) and perhaps even more than the severity
of the motor symptoms of the disease (Suzukamo
et al,, 2006). Furthermore, Starkstein et al.
(1992) found that depression in PD was strongly
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associated with a greater decline in cognition
and severity of disease. It is thought that early
intervention in the treatment of depression in PD
could be essential in aiding cognitive function
(Kuzis et al., 1997; Starkstein et al., 1990).
Despite this and the consistent identification of
an association between depression and PD
(Brown et al., 2011; Schindler et al., 1993;
Tandberg et al., 1996), the implications of mood
disturbance are often neglected both by patients
and by neurologists failing to identify depres-
sion in up to potentially 75 per cent of people
with PD (Schindler et al., 1993; Schulman et al.,
2002).

It is well known that exercise can have posi-
tive benefits on mood in adults who do not have
PD (McDonald and Hodgdon, 1991; Smith,
2013), including those with other chronic ill-
nesses (Graham et al., 2008). Conversely, mood
can regulate the quality of the exercise perfor-
mance (Lane et al., 2012). In a review by Yeung
(1996) of 23 exercise studies, 18 showed signifi-
cant benefits of mood with the remaining 5 being
inconclusive. Dance has also been shown to regu-
late mood such that positive mood is increased
and negative mood is decreased following dance
exercise interventions over short-term, progres-
sive periods of up to 50 minutes (Hansen et al.,
2001; Kennedy and Newton, 1997) and over a
longer period of 7 weeks (Steinberg et al., 1998).
Furthermore, improvements in mood, including
those measured by the Profile of Mood States
(POMS) have been observed after just 10 minutes
of exercise, including dance, resulting in higher
vigour and less confusion (Lane et al., 2003;
Maroulakis and Zervas, 1993; Rokka et al., 2010)
and an improvement in total mood score, vigour
and fatigue (Abrantes et al., 2012; Hansen et al.,
2001).

Exercise is proposed to be particularly ben-
eficial for anxiety and depression (Steinberg
et al., 1998), the two most common psycho-
logical disorders in PD and the elderly (Carod-
Artal et al.,, 2008). In a qualitative study
interviewing elderly dancers, the main themes
to emerge were feelings of psychological well-
being, as well as a sense of belonging (Paulson,

2011). In addition to this, Lima and Vieira
(2007) followed dance classes over the period
of 1 year in the elderly, where participants
reported ‘being transported to a world of hap-
piness’ and being able to ‘forget their prob-
lems’ (Lima and Vieira, 2007: 136). This led
the authors to conclude that dance classes
could potentially be beneficial for well-being
and social relationships. It should, however, be
noted that although dance increases mood in
all individuals, it is suggested there is a greater
benefit for those with initially low depression
scores (Lane and Lovejoy, 1999).

Recent evidence has suggested that exercise,
especially dance, can help the motor symptoms
of PD (Hackney and Earhart, 2009; Hackney
et al., 2007). In a meta-analysis carried out by
Goodwin et al. (2008), it was concluded that
exercise resulted in improvements to physical
functioning, balance, strength and health-
related quality of life. Physical benefits in flex-
ibility, balance and coordination were also
reported by Alpert et al. (2009) following 15
weeks of jazz dance classes.

However, not all studies have shown
improvements in mood following dance
classes in the elderly (Alpert et al., 2009;
Eyigor et al., 2009; Mclnman and Berger,
1993; Maroulakis and Zervas, 1993), and
moreover, research focusing on the benefits of
dance for PD often fails to assess the potential
mood benefits that dance could provide. This
is particularly surprising given that mood has
been shown to relate to both cognition and
physical health (Berger and Motl, 2000; Cohen
and Rodriguez, 1995). Goodwin et al. (2008)
concluded that there was insufficient evidence
of the impact of exercise on depression in PD.
In addition, no research has been identified to
date that investigates whether dance classes
can improve mood in PD over both a short and
a longer time period.

The objective of this study was, therefore, to
examine the moderating effect of dance on
mood in the elderly and more specifically in a
group of people with PD across a long cycle of
12 weeks and a short cycle of 1 hour.
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Method Originally developed for a clinical setting,

o this measure was chosen as it has since been
Participants developed to show good reliability for the

A total of 37 participants, aged between 50-80
years (M = 65.5 years), took part in the study.
Of these, 22 participants (12 males, 10 females)
had been diagnosed with PD and were all rated
as having mild to moderate PD (Hoehn and
Yahr I-III) by trained physiotherapists. The
remaining 15 participants (7 males, 8 females)
acted as age-matched controls.

Participants were recruited though local
advertisements and through contact with local
PD support groups. Eight of the controls were
partners of those in the PD group. This study
was ethically approved at an institution in the
United Kingdom.

Design

This study formed part of a larger study investi-
gating dance as an intervention for PD. A mixed
design was used with two independent varia-
bles. IV1: Group, with two levels (PD vs
Control); IV2: Long Cycle Time, with two lev-
els (week 1 vs week 12), or Short Cycle Time,
with two levels (before class vs after class). The
dependent variables (DVs) were participant’s
mood scores.

Materials

POMS. The POMS (McNair et al., 1971) was
used to measure mood changes across Long
Cycle Time. The POMS is a 64-item mood scale
and is scored on six subcategories: Tension—
Anxiety, Vigour—Activity, Depression—Dejec-
tion, Fatigue—Inertia, Anger—Hostility and
Confusion—Bewilderment. The POMS also pro-
duces a Total Mood Disturbance (TMD) score,
calculated by adding all responses and subtract-
ing Vigour from the rest of the subscales.
Responses to mood are indicated on a 5-point
Likert scale (0 = Not at all to 4 = Extremely).
Lower scores indicate a more positive mood
state in all subscales other than Vigour, where a
higher score suggests higher energy and ele-
vated mood.

elderly (Nyenhuis et al., 1999) along with its
excellent levels of internal consistency.

Brunel University Mood Scale. The Brunel Uni-
versity Mood Scale (BRUMS; Terry et al.,
1999) was used to measure mood changes
across Short Cycle Time. The BRUMS is a
short-form version of the POMS, verified by
Terry et al. (1999) to be suitable for adults in a
normal population. The BRUMS is scored
according to the same dimensions as the POMS
but on a 24-item scale.

Procedure

Following informed consent, participants were
asked to fill out a demographics questionnaire
and the POMS according to how they felt in the
past month. As well as this, all participants were
administered the Mini Mental State Examination
(MMSE) at baseline, in a meeting prior to the
first dance class (week 1). Participants then
attended a weekly dance class, run by a qualified
dance instructor, for a period of 10 weeks (weeks
2-11). Dance classes lasted for 50 minutes and
consisted of a 10-minute warm-up, 30 minutes of
dancing and ended with a 5-minute cool-down. A
S-minute break was given midway. Each class
was based on rhythmic dancing to a strong beat,
designed to be appropriate for the age, mobility
and constraints of people with mild to moderate
PD. Participants were taught in two separate, yet
identical, dance classes. They completed the
classes standing, with the option to sit down if
desired. The style of dancing changed every 2
weeks and consisted of Bollywood, Tango,
Cheerleading, Old Time Music Hall and Party
dancing based on the Charleston and Saturday
Night Fever. In the ninth week, participants were
asked to complete the BRUMS, according to
how they felt ‘right now’, before and after the
dance class (short cycle). Following completion
of the dance classes, participants were asked to
complete the POMS for a second time a few days
later in week 12 (long cycle).
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Table I. Comparison of baseline means (SD) between PD and control groups, and POMS geriatric

statistical norms.

PD (n=18), Control (n = 10), POMS norms,
mean (SD) mean (SD) mean (SD)
Age 65.94 (9.33) 64.5 (9.86) 68
MMSE 28.44 (2.01) 29.00 (1.25) -
POMS: Tension—Anxiety 9.33 (5.92) 8.30 (4.52) 5.9 (5.2)
POMS: Depression—Dejection 7.44 (9.31) 7.10 (9.32) 5.8 (6.7)
POMS: Anger—Hostility 5.50 (5.79) 8.90 (7.36) 4.4 (4.7)
POMS: Vigour—Activity 15.78 (7.0) 17.20 (6.39) 21.3 (6.0)2
POMS: Fatigue—Inertia 9.33 (7.26) 7.70 (4.92) 6.1 (5.4)
POMS: Confusion—Bewilderment 6.72 (4.0) 4.00 (3.97) 4.5 (3.5
POMS: Total Mood Disturbance 22.56 (33.3) 18.8 (29.59) 5.3 (25.9)2

SD: standard deviation; PD: Parkinson’s disease; POMS: Profile of Mood States; MMSE: Mini Mental State Examination.

2POMS norms significantly different to Parkinson’s at p < .05.

Results

Two participants (Parkinson’s = 1, Control = 1)
dropped out of the study during the intervention
due to an unrelated medical issue and because
they did not wish to continue, respectively. Five
participants (Parkinson’s = 3, Control = 2) were
unable to attend the final testing session due to
either a holiday (n = 2), other commitments (n =
2) or illness (n = 1) and therefore failed to sub-
mit final POMS questionnaires. One further
person from the control group was excluded
due to scoring below the cut-off point on the
MMSE.

Demographic and normative data
comparisons

Initial comparisons using independent samples
t-tests between mean scores of the PD and con-
trol groups revealed no significant differences
between the two groups for age, MMSE scores
or baseline mood scores (p > .05 in all cases)
(Table 1).

One sample #-tests were carried out compar-
ing normative to baseline POMS scores for PD
and control participants. Tension, Vigour,
Confusion and TMD were found to be signifi-
cantly different from the norms in the PD group,
in all cases showing a higher mood disturbance
to the norms. No significant differences (p > .05)
from the norms were found for the control group.

Correlations between baseline POMS sub-
scales revealed variables that were highly cor-
related with one another. However, most
correlations were .7 or below and therefore
acceptable for multivariate analysis (Maxwell,
2001).

Long cycle time

TMD data for long cycle time was subjected to
a 2 x 2 mixed analysis of variance (ANOVA):
Factor 1 — Group (PD vs Control); Factor 2 —
Time (pre- and post-intervention).

TMD scores showed a significant main
effect of time, F(1, 26) = 5.75, p = .024, partial
n? = .18, such that total disturbance in mood
was lower post intervention. There was no sig-
nificant main effect of group and no interaction
between time and group (p > .05).

In order to determine whether the change in
overall mood was due to a particular subscale, a
2 x 2 multivariate analysis of variance
(MANOVA) was conducted, where each sub-
scale served as a DV. Data of one participant
were automatically excluded from the
MANOVA, due to two incomplete subscales.

A mixed MANOVA showed no significant
differences between group or time on the com-
bined DVs (p > .05). The interaction between
time and group, however, reached borderline
significance, F(6, 21) = 2.57, p = .05; Wilks’
Lambda = .58.
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Figure 1. (a) The interaction between time and group for POMS Anger scores and (b) interaction
between time and time depression for POMS Fatigue scores.

POMS: Profile of Mood States.

When the results for the DVs were consid-
ered separately, a significant difference for time
was found in Tension, F(1,26) =4.76, p = .038,
partial 2 = .16; Anger, F(1, 26) = 9.6, p =.005,
partial 2 = .27; and Vigour approached signifi-
cance, F(1, 26) = 3.56, p = .072, such that all
participants reported less tension and anger and
greater vigour. Bonferroni post hoc corrections
were carried out in order to allow for the chance
of a type I error occurring due to multiple test-
ing and correlated DVs. Using a Bonferroni-
adjusted p-value of .008, Anger was the only
subscale to remain significant.

There were no significant differences for
group (p> .05 in all cases). The only subscale to
show a significant interaction between time and
group was Anger, F(1, 26)=7.53, p=.011, par-
tial % = .23.

Figure 1(a) displays the interaction in POMS
Anger scores such that those in the control group
had reduced scores in anger (M = 3.40) compared
to those with PD (M = 5.17). Pre-anger scores
were higher for POMS in the control group (M =
8.90) than the PD group (M = 5.50). However, an
independent samples #-test confirmed that these
scores were not significantly different from pre-
scores in the PD group (p > .05).

Further analyses comparing improvements
in mood to initial POMS depression scores

were carried out. Scores of POMS depression
from both PD and controls were collapsed into
two groups — low and high depression scores —
with a cut-off point of 7 (Wilkins et al., 1995)
used to determine low depression scores.

A 2 x 2 mixed MANOVA — Factor I:
Depression group (low vs high); Factor 2 —
Time (pre- and post-intervention) — revealed a
significant main effect of group, F(6, 21) =
17.92, p < .001, but no significant main effect
of time and no interaction (p > .05 in all cases)
on the combined DVs. When the analysis for
DVs was carried out separately, main effects of
time were found for Tension, F(1,26)="7.14, p
= .013, partial > =22, and Anger F(1, 26) =
5.1, p = .033, partial 5> = .18, such that lower
feelings of tension and anger were present
post-intervention. Fatigue also showed a sig-
nificant effect of time, F(1, 26) = 5.55, p =
.026, partial 7> =.16, such that lower levels of
fatigue were reported post intervention. Using
a Bonferroni-adjusted p-value of .01 Tension
reached borderline significance. However,
Anger and Fatigue were no longer significant.
There were significant main effects of depres-
sion for all POMS subscales (p < .01 in all
cases) such that higher levels of mood distur-
bance were present in the depressed group.
Fatigue was the only subscale to show a
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significant interaction between time and group,
F(1,26)=5.62, p=.025, partial > =.18.

Figure 1(b) displays the mean scores and
explains the interaction effect of POMS Fatigue
scores. Participants in the higher depression
group reported less fatigue after the dance inter-
vention (M = 13.00) in comparison to before (M
= 15.3), while people with lower depression
remained equal in levels of fatigue (M = 5.1).
Initial levels of fatigue, however, were higher in
those reporting higher levels of depression,
confirmed by an independent samples #-test,
1(17.74) =—=5.94, p < .001.

Short cycle time

Due to varying sample sizes across POMS sub-
scales, short cycle time was subjected to mixed
ANOVAs — Factor 1: Group (PD vs Control);
Factor 2: Time (at pre and post intervention).

TMD scores showed a significant effect of
time, F(1, 19) = 5.26, p =.033, partial > = .22,
such that TMD scores improved over time.
There was no significant effect of group and no
interaction between time and group (p >.05).

Mixed ANOVAs on BRUMS short cycle
scores showed a significant main effect of time
for Tension, F(1,24) =4.47, p = .045, partial >
= .16, and Vigour, F(1, 22) = 6.75, p = .016,
partial #?> = .24. Depression scores of time
approached significance, F(1,24)=3.9, p = .06,
partial 7> = .14. In all cases, there was no sig-
nificant main effect of group and no interaction
between time and group (p >.05). All partici-
pants showed positive improvements in feel-
ings of tension, vigour and depression.
However, when a Bonferroni adjustment with a
p-value of .008 was used, no significant effects
remained, suggesting that there were no
improvements in the short cycle time.

Further analyses taking depression levels
into account revealed no further significant
effects.

Discussion

The aim of this study was to investigate whether
a dance intervention could improve mood in the

elderly and more specifically in those with PD.
The results showed that specific mood changes
occurred in elderly people with and without PD
over short and long cycle time. Participants’
overall mood disturbance was significantly
reduced, as measured by the POMS. Further
analysis revealed that anger in particular was
significantly reduced over a period of 12 weeks.
Further analysis on POMS scores revealed that
people with higher depression reported less
fatigue following the dance classes. A reduction
in TMD was also observed over a short cycle
time, pre and post one dance class, as measured
by BRUMS.

Previous research (Brown et al.,, 2011;
Schindler et al., 1993; Tandberg et al., 1996)
suggests that people with PD tend to have
higher depression, fatigue and anxiety than peo-
ple without PD. No such differences were
observed in this study. There were no differ-
ences between the PD and Control participants
in baseline scores of either Long Cycle Time or
Short Cycle Time on the POMS and BRUMS
subscales. However, those people with higher
depression scores may be less likely to volun-
teer due to the self-selecting sample employed.
Differences were observed, however, between
baseline POMS scores of PD and geriatric nor-
mative data for the POMS in the subscales
Tension, Vigour, Confusion and TMD such that
those with PD showed a higher mood distur-
bance score throughout. It should be noted here
that many participants in the control group were
carers for the people taking part with PD. It may
be possible that mean scores were not different
in baseline scores of those with PD due to carer
burden, where levels of depression are higher
(Schrag et al., 2006). Moreover, with partners
in consistent close proximity, it is possible that
mood differences experienced by one person
could impact the mood of the other, as opposed
to the dance intervention improving the mood
of both groups (Joiner and Katz, 2006).

As the results show, people who score higher
in depression can benefit more from these dance
interventions (Lane and Lovejoy, 1999), sug-
gesting that the benefits observed here could be
underestimated in real terms. Larger samples
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should therefore be used in future in order to
increase statistical power and post hoc tests
should be interpreted with caution. Although
Bonferroni post hoc comparisons were neces-
sary to control for type I error, there is a risk of
the test being highly conservative and missing
significant effects, due to both the number of
tests and highly correlated variables. Highly
correlated variables (above .7) could also have
implications for the robustness of the MANOVA
tests applied due to the loss of degrees of free-
dom. However, a MANOVA was deemed suit-
able for this analysis due to subscales being
investigated (Foster et al., 2006). Furthermore,
a series of mixed ANOVAs were carried out as
an alternative method to MANOVA and showed
no significant changes to results.

The positive increase in POMS mood scores
supports previous research looking at dance and
exercise in relation to mood (Rokka et al., 2010;
Steinberg et al., 1998). The decrease in TMD
scores and the trend to increased vigour resem-
ble the pattern of results found by Maroulakis
and Zervas (1993) and Lane et al. (2003) who,
in a sample of non-PD participants, found an
increase in scores of vigour straight after dance
classes. Furthermore, Hansen et al. (2001)
showed that exercise, including dance aerobics,
improved scores of vigour, TMD and fatigue.
Scores of fatigue were only found to improve
over a long cycle time when participants were
grouped according to their depression scores,
supporting Lane and Lovejoy (1999) that
greater benefits in mood can result when mood
is depressed pre-exercise. Fatigue itself is a
symptom well known to be associated with
depression. Exercise has been found to improve
both fatigue and depression with a recent
Cochrane review confirming this overall effect
(Rimer et al., 2012). Although a number of dif-
ferent explanations have been put forward, the
improvement in fatigue as well as mood is
thought to be due to exercise releasing endor-
phins or the hormone cortisol (Chen, 2013),
subsequently altering the brain chemistry.

These results suggest that taking part in
weekly dance classes can subsequently improve
mood in the elderly, with and without PD.

Exactly why positive affect is observed follow-
ing exercise remains unclear with a number of
variables and/or mechanisms likely to influence
the magnitude of the effect (Berger and Motl,
2000). What remains to be seen is whether this
is a result of the dance exercise or whether the
social aspect of the dance classes resulted in the
mood changes (Harvey et al., 2010). Benefits of
psychological well-being have recently been
found in other forms of moderate exercise
(Kassavou et al., 2013), where a ‘healing balm’
effect has been proposed, suggesting that mood
changes occur as a result of the combination of
exercise with other conditions such as a safe and
social environment (Priest, 2007). Furthermore,
the control group in this study consisted of peo-
ple who did not present with symptoms of PD.
Further studies including a no-dance PD control
group are required to investigate whether time
per se or taking part in social events contribute
to these changes in mood.

A number of additional elements that moder-
ate the positive effects of mood on exercise
have also been identified, which should be
taken into account in future studies. As well as
a social control, the role of the music should be
explored in more depth, including a no-music
exercise condition. The dual-mode model of
exercise and affect (Ekkekakis et al., 2011) sug-
gests that intensity of exercise is key to positive
affect both when taking part in exercise and
after. Mixed findings between low- and high-
intensity exercise have been found in relation to
what type of exercise promotes a greater
increase in mood. A meta-analysis by Ekkekakis
et al. (2011) concludes that the intensity of the
exercise needs to be self-selected in order for it
to promote greater positive affect.

It is thought that dance may be particularly
beneficial psychologically, due to the mental
challenges that dance steps and timing can pro-
vide, such as memory, learning and spatial
awareness (Lima and Vieira, 2007). In addition,
dance is a sociable form of exercise. Lack of
sociability is linked to depression in elderly
(Anderson, 2001), thus potentially explaining
positive benefits of mood from dance. Future
research therefore needs to address intensity,
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fitness and sociability as well as depression lev-
els in both the elderly and those with PD using
an appropriate depression inventory. While
mood scores can indicate depression, they are
not designed to identify clinical depression. In
addition to this, the longitudinal impact of
mood, as well as tailoring dance interventions
towards the specific needs of PD (Abrantes
et al., 2012), should be investigated further due
to the prevalence of depression in this neurode-
generative disease.

In conclusion, these findings suggest that
dance can provide positive benefits over both a
long and a short cycle time for the elderly,
including those with PD. However, further
investigation is warranted in order to improve
the design, including a longitudinal study, a no-
exercise social control and control participants
who are not related to those with PD. In addi-
tion, the role of music and other potential medi-
ating variables need to be explored in order to
try and pinpoint the underlying mechanisms
involved.

Acknowledgements

The authors would like to express their gratitude
towards all participants that gave up their time to
come to the dance classes as well as Parkinson’s UK,
for their help with recruitment. Special thanks go to
Roddy Lee, for his support in research, as well as
Jessica Pountney, Bella Colafrancecsco and Olivia
Trout for their help, time and commitment in running
this study.

Funding

This research received no specific grant from any
funding agency in the public, commercial or not-for-
profit sectors.

References

Abrantes AM, Friedman JH, Brown RA, et al. (2012)
Physical activity and neuropsychiatric symp-
toms of Parkinson disease. Journal of Geriatric
Psychiatry and Neurology 25(3): 138—145.

Alpert PT, Miller SK, Wallmann H, et al. (2009) The
effect of modified jazz dance on balance, cogni-
tion, and mood in older adults. Journal of the
American Academy of Nurse Practitioners 21:
108-115.

Anderson DN (2001) Treating depression in old age:
The reasons to be positive. Age and Ageing 30:
13-17.

Berger BG and Motl RW (2000) Exercise and mood:
A selective review and synthesis of research
employing the Profile of Mood States. Journal
of Applied Sport Psychology 12: 69-92.

Brown RG, Landau S, Hindle JV, et al. (2011)
Depression and anxiety related subtypes in
Parkinson’s disease. Journal of Neurology,
Neurosurgery and Psychiatry 82: 803—809.

Carod-Artal FJ, Ziomkowski S, Mesquita HM, et al.
(2008) Anxiety and depression: Main determi-
nants of health-related quality of life in Brazilian
patients with Parkinson’s disease. Parkinsonism
& Related Disorders 14: 102—-108.

Chen MJ (2013) The neurobiology of depression
and physical exercise. In: Ekkekakis P (ed.)
Routledge Handbook of Physical Activity and
Mental Health. London: Routledge, pp. 169—
184.

Cohen S and Rodriguez MS (1995) Pathways linking
affective disturbances and physical disorders.
Health Psychology 14: 374-380.

Ekkekakis P, Parfitt G and Petruzzello SJ (2011) The
pleasure and displeasure people feel when they
exercise at different intensities. Sports Medicine
41(8): 641-671.

Eyigor S, Karapolat H, Durmaz B, et al. (2009) A
randomized controlled trial of Turkish folklore
dance on the physical performance, balance,
depression and quality of life in older women.
Archives of Gerontology and Geriatrics 48:
84-88.

Foster JJ, Barkus E and Yavorsky C (2006)
Understanding and Using Advanced Statistics.
London: SAGE.

Global Parkinson’s Disease Survey (GPDS) Steering
Committee (2002) Factors impacting on qual-
ity of life in Parkinson’s disease: Results from
an international survey. Movement Disorders
12(1): 60-67.

Goodwin VA, Richards SH, Taylor RS, et al. (2008)
The effectiveness of exercise interventions for
people with Parkinson’s disease: A systematic
review and meta-analysis. Movement Disorders
23(5): 631-640.

Graham R, Kremer J and Wheeler G (2008) Physical
exercise and psychological well-being among
people with chronic illness and disability.
Journal of Health Psychology 13(4): 447-458.

Hackney ME and Earhart GM (2009) Effects of dance
on movement control in Parkinson’s disease: A

Downloaded from hpg.sagepub.com by guest on April 22, 2014



Lewis et al.

comparison of Argentine tango and American
ballroom. European Journal of Physical and
Rehabilitation Medicine 41(6): 475-481.

Hackney ME, Kantorovich SBS, Levin RDPT, et al.
(2007) Effects of tango on functional mobility
in Parkinson’s disease: A preliminary study.
Journal of Neurologic Physical Therapy 31(4):
173-179.

Hansen CJ, Stevens LC and Coast JR (2001)
Exercise duration and mood state: How much is
enough to feel better? Health Psychology 20(4):
267-275.

Harvey SB, Hotopf M, Overland S, et al. (2010)
Physical activity and common mental disor-
ders. The British Journal of Psychiatry 197:
357-364.

Joiner TE and Katz J (2006) Contagion of depres-
sive symptoms and mood: Meta-analytic review
from cognitive, behavioral and interpersonal
viewpoints. Clinical Psychology: Science and
Practice 6(2): 149-164.

Kassavou A, French DP and Chamberlain K (2013)
How do environmental factors influence walk-
ing in groups? A walk-along study. Journal
of Health Psychology. Epub ahead of print 1
December. DOI: 10.1177/1359105313511839.

Kennedy MM and Newton M (1997) Effect of exer-
cise intensity on mood in step aerobics. Journal
of Sports Medicine and Physical Fitness 37:
200-204.

Kuzis G, Sabe L, Tiberti C, et al. (1997) Cognitive
functions in major depression and Parkinson’s
disease. Archives of Neurology 54: 982-986.

Lane AM and Lovejoy DJ (1999) The effects of exer-
cise on mood changes: The moderating effect of
depressed mood. In: Proceedings of the British
association of sport and exercise sciences con-
ference, Leeds Metropolitan University, Leeds,
9 September.

Lane AM, Beedle CJ, Jones MV, et al. (2012) The
BASES expert statement on emotion regula-
tion in sport. Journal of Sports Science 30(11):
1189-1195.

Lane AM, Hewston R, Redding E, et al. (2003) Mood
changes following modern-dance classes. Social
Behavior and Personality 31(5): 453—460.

Lima MMS and Vieira AP (2007) Ballroom dance
as therapy for the elderly in Brazil. American
Journal of Dance Therapy 29(2): 129-142.

McDonald DG and Hodgdon JA (1991) Psychological
Effects of Aerobic Fitness Training: Research
and Theory. Heidelberg: Springer Verlag.

Mclnman AD and Berger BG (1993) Self-concept
and mood changes associated with aerobic
dance. Australian Journal of Psychology 45:
134-140.

McNair D, Lorr M and Droppleman L (1971)
POMS: Profile of Mood States. San Diego, CA:
Educational and Industrial Testing.

Maroulakis E and Zervas Y (1993) Effects of acrobic
exercise on mood of adult women. Perceptual
and Motor Skills 76: 795-801.

Maxwell S (2001) When to use MANOVA and sig-
nificant MANOV As and insignificant ANOVAs
or vice versa. Journal of Consumer Psychology
10(1-2): 29-30.

Menza M, Dobkin RD, Marin H, et al. (2010) Sleep
disturbances in Parkinson’s disease. Movement
Disorders 25(1): S117-S122.

Nyenhuis DL, Yamamoto C, Luchetta T, et al. (1999)
Adult and geriatric normative data and valida-
tion of the Profile of Mood States. Journal of
Clinical Psychology 55(1): 79-86.

Papapetropoulos S, Ellul J, Argyriou AA, et al.
(2006) The effect of depression on motor func-
tion and disease severity of Parkinson’s disease.
Clinical Neurology and Neurosurgery 108:
465-4609.

Paulson S (2011) The use of ethnography and narra-
tive interviews in a study of ‘cultures of dance’.
Journal of Health Psychology 16(1): 148—157.

Priest P (2007) The healing balm effect: Using a
walking group to feel better. Journal of Health
Psychology 12(1): 36-52.

Rimer J, Dwan K, Lawlor DA, et al. (2012) Exercise
for depression (review). Cochrane Database of
Systematic Reviews 7: 1-83.

Rodriguez-Ferreiro J, Cuetos F, Herrera E, et al.
(2010) Cognitive impairment in Parkinson’s
disease without dementia. Movement Disorders
25(13): 2136-2141.

Rokka S, Mavridis G and Kouli O (2010) The
impact of exercise intensity on mood state
of participants in dance aerobics programs.
Studies in Physical Culture & Tourism 17(3):
241-245.

Schindler JS, Brown R, Welburn P, et al. (1993)
Measuring the quality of life of patients with
Parkinson’s disease. In: Walker S and Rosser
R (eds) Quality of Life Assessment. Lancaster:
Kluwer Academic Publishers, pp. 289-300.

Schrag A, Hovris A, Moreley D, et al. (2006)
Caregiver burden in Parkinson’s disease is
closely associated with psychiatric symptoms,

Downloaded from hpg.sagepub.com by guest on April 22, 2014



Journal of Health Psychology

falls and disability. Parkinsonism & Related
Disorders 12(1): 35-41.

Schulman LM, Taback RL, Rabinstein AA, et al.
(2002) Non-recognition of depression and
other non-motor symptoms in Parkinson’s
disease. Parkinsonism & Related Disorders 8:
193-197.

Smith JC (2013) Effects of emotional exposure on
state anxiety after acute exercise. Medicine
and Science in Sports and Exercise 45(2):
372-378.

Starkstein SE, Bolduc P, Mayberg HS, et al. (1990)
Cognitive impairments and depression in
Parkinson’s disease: A follow up study. Journal
of Neurology, Neurosurgery and Psychiatry 53:
597-602.

Starkstein SE, Mayberg HS, Leiguarda R, et al.
(1992) A prospective longitudinal study of
depression, cognitive decline, and physical
impairments in patients with Parkinson’s dis-
ease. Journal of Neurology, Neurosurgery and
Psychiatry 55: 377-382.

All in-text references

Steinberg H, Nicholls BR, Sykes EA, et al. (1998)
Weekly exercise consistently reinstates positive
mood. European Psychologist 3(4): 271-280.

Suzukamo Y, Ohbu S, Kondo T, et al. (2006)
Psychological adjustment has a greater effect
on health-related quality of life than on sever-
ity of disease in Parkinson’s disease. Movement
Disorders 21(6): 761-766.

Tandberg E, Larsen JP, Aarsland D, et al. (1996)
The occurrence of depression in Parkinson’s
disease: A community based study. Archives of
Neurology 53(2): 175-179.

Terry PC, Lane AM and Heohane L (1999) Development
and validation of a mood measure of adolescents.
Journal of Sports Sciences 17: 861-872.

Wilkins JW, Hamby SL, Robsertson KR, et al.
(1995) The Profile of Mood States as a screen-
ing test for major depression in HIV+ patients.
Assessment 2(2): 181-188.

Yeung RR (1996) The acute effects of exercise on
mood state. Journal of Psychosomatic Research
40: 123-141.

are linked to publications on ResearchGate, letting you access and read them imm

Downloaded from hpg.sagepub.com by guest on April 22, 2014



