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A Comparison of the Effects
of Short-term Singing, Exercise,
and Discussion Group Activities
on the Emotional State and Social
Connectedness of Older Australians

Susan Maury and Nikki Rickard

Abstract
Choir membership has been shown to improve emotional states and facilitate social connectedness. It is, however, less
clear whether these benefits are unique to group singing or are shared by other social group activities that include
some of the characteristics of choirs other than singing, such as music listening and social interaction. This research
compares older Australians who are members of either a choir that both produces and listens to music in a social
context, an exercise group that incorporates music listening and movement with social interaction, or a current
events discussion group with social interaction but no music content. Participants were administered emotional
state and cohesion questionnaires at two test times, just prior to and immediately after the session, to determine
the short-term (60–90 minutes) effects on emotional state and social cohesion as result of different social activities
containing varying levels of music engagement. A two-way Analysis of Variance (ANOVA) revealed significant
improvements in positive affect and cohesion scores, and a decrease in negative affect and tiredness scores, over
time for all groups. The choir and exercise groups were also observed by two raters who recorded observable
behaviors categorized using the circumplex model of emotion. Findings revealed that both groups demonstrated
significant increases in Activated Pleasant (high positive affect, high arousal) behaviors over time, but with no dif-
ferences between the two groups. Taken together, these studies suggest that well-being benefits are shared by self-
selected leisure social group activities, and that the effects can be observed within a very short time frame using
both self-report and behavioral measures. The authors suggest that future research incorporates suitable control
groups into research designs to better articulate any unique benefits that group singing may confer.
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Introduction

Social connectedness is a primary protective factor

for healthy physical and mental aging. Loneliness in

older years is associated with increased mortality,

decreased physical capability and poorer mental health

(Holt-Lunstad, Smith, Baker, Harris, & Stephenson,

2015; Luanaigh & Lawlor, 2008; Luo, Hawkley, Waite,

& Cacioppo, 2012). While older populations have fewer

social connections, they also have more time to invest in

relationships and leisure activities (Cornwell, Laumann, &

Schumm, 2008). Previous research has identified a range of

positive outcomes for older populations who engage in

social activities, ranging from improved emotional
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wellbeing and mental health (Horowitz & Vanner, 2010;

Menec, 2003; Potočnik & Sonnentag, 2013), physical capa-

bility (Menec, 2003; Unger, McAvay, Bruce, Berkman, &

Seeman, 1999) and cognitive functioning (Bennett, Schnei-

der, Tang, Arnold, & Wilson, 2006; Seeman, Lusignolo,

Albert, & Berkman, 2001). Importantly, supportive social

connections with non-familial contacts have also yielded

benefits (Fiori, Antonucci, & Cortina, 2006; Seeman,

2000), which highlights the role of broader community

social opportunities for aging well. There has therefore

been an interest in leisure activities for older populations

which promote social connections as a means of maintain-

ing mental health and wellbeing.

Group singing is a popular leisure activity which pro-

motes social connectedness in several ways. It has been

proposed that, from an evolutionary perspective, it creates

a shared positive emotional state. Because emotions serve

to focus attention on priorities for action (Cosmides &

Tooby, 2000; Lang & Bradley, 2010; Lang & Davis,

2006), group-held emotions support the long-term viability

of the group itself as well as commitment to jointly-held

long-term plans (Niedenthal & Brauer, 2012). Thus, group

singing may create a shared emotional state that facilitates

both cohesion and cooperation (Cross, 2009; Maury &

Rickard, 2016). Additionally, there is strong evidence that

emotional musical experiences incorporate an empathic

response (Cross, Laurence, & Rabinowitch, 2010; Eger-

mann & McAdams, 2013; Miu & Balteş, 2012). A shared

emotional state resulting from joint music-making may

therefore encourage empathic responses to others.

Increased empathy has strong links to increased pro-

social behaviors (Eisenberg, Eggum, & Di Giunta, 2010;

Eisenberg & Miller, 1987; Telle & Pfister, 2015), which

reinforce group bonds and cohesion.

Groups which engage in music co-production have been

shown to display both short-term changes in emotion and

social connection (Clements-Cortés, 2015; Sanal &

Gorsev, 2014) and more persistent changes (Bailey &

Davidson, 2005, 2013; Dingle, Brander, Ballantyne,

& Baker, 2013). While other types of social groups may

also experience these benefits, there are indications that the

pathway to these changes may be unique to music-

producing groups (Pearce, Launay, & Dunbar, 2015;

Pearce, Launay, MacCarron, & Dunbar, 2017). Studies

which explore the short-term effects of music co-

production may be able to perceive these differences, lead-

ing to a greater understanding of the mechanisms behind

more persistent effects.

Group singing, affect and social bonds

Emotion regulation and social connection are often listed as

the primary contributors to wellbeing for choir members.

For example, increases in positive affect (PA) and social

support were two mechanisms identified by choir members

surveyed by Clift and Hancox (2010) (the others were

focused attention, deep breathing, cognitive stimulation,

and regular commitment). von Lob, Camic, and Clift

(2010) interviewed people who asserted choir membership

has assisted them in coping with adverse life events; they

named the collective experience of the choir and building

relationships with other members to be important interper-

sonal mechanisms. When comparing a choir of homeless

men to middle-class trained choristers, Bailey and David-

son (2005) found that emotional benefits were similar

across the choirs, but that camaraderie was a particularly

important aspect for the homeless choir members. Further,

the same authors report that members of the homeless choir

identified adaptive, persistent changes in emotion state and

social skills resulting from choir membership (Bailey &

Davidson, 2013). A choir formed for people with a disabil-

ity provided members with important social benefits,

including connecting with other people within the choir,

connecting with the audience at performances, and improv-

ing overall social functioning (Dingle et al., 2013). People

with clinical mental health issues in the UK experienced

improved mental health over 8 months of choir member-

ship, identifying emotional and social benefits as the

mechanisms behind the improvement (Clift & Morrison,

2011). Welch, Himonides, Saunders, Papageorgi, and Sar-

azin (2014) reported that schoolchildren in a school-based

singing program (n ¼ 6,087) had a higher sense of self-

concept and social inclusion, although this may be attribu-

table to children developing a sense of mastery since

self-concept and social inclusion were also positively cor-

related with children’s level of singing ability.

Studies that have examined the short-term effects of

group singing on mood have all reported an increase in

PA, with mixed results for decreases in negative affect

(NA). For example, when measuring experiences of flow

amongst 44 students at a music academy, Fritz and Avsec

(2007) found that those who performed in a choir or orches-

tra were the most likely to experience flow, and that flow

states were positively associated with high subjective well-

being, higher levels of PA and lower levels of NA. Small

increases in PA and small decreases in NA were reported

following a 1-hour choir practice with university students

(Sanal & Gorsev, 2014) and with cancer patients or carers

(Fancourt et al., 2016). Others report significant increases

in PA but negligible changes in NA (Sandgren, 2009),

including for people with Parkinson’s Disease (Abell,

Baird, & Chalmers, 2017). In a study with carers and older

adults experiencing dementia or cognitive impairment,

choir participation increased both PA and energy levels,

while experiences of pain fell from pre- to post-session,

and also across the 16 weeks of the experiment (Clem-

ents-Cortés, 2015).

The research reviewed above, therefore, supports that

group singing is a leisure activity that is likely to have a

positive influence on emotion state and social bonding.

However, it is less clear whether choir membership is more

likely to provide these benefits than other leisure activities.
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Few studies provide a comparison group, and fewer still use

a comparison group that provides a strong control in terms

of similarity to the group singing experience. The following

section reviews comparisons between group singing and

other, non-music activities, followed by comparisons of

differing types of music interventions.

Comparison studies

There are some studies which compare group singing with

other, non-musical activities. Johnson, Louhivuori, and Sil-

jander (2017) compared older (60–93 years) Finnish choir

members (n ¼ 109) with a demographically-matched sam-

ple (n ¼ 1,296), some of whom were actively engaged in

unspecified hobbies and others not. A comparison of qual-

ity of life (QoL) scores indicated that choir members

reported significantly higher-rated overall QoL as well as

health satisfaction compared with both control groups.

Kreutz (2014) reports significant rises in PA and drops in

NA as well as increases in oxytocin, a hormone implicated

in the human bonding process, when comparing a singing

to a chatting condition. Allpress, Clift, and Legg (2012)

conducted a small (n ¼ 18) study in which two groups

participated in a 1-hour joint singing session or a 1-hour

team exercise using Lego building blocks (R. Allpress,

personal communication, 15 January 2014); the following

day, the groups were switched. Differences reported on the

two activities were not significant, although on both days

the choir participants recorded slightly higher levels of PA

and social cohesion and slightly lower levels of NA.

Finally, an innovative study with young children found that

playing a game resulted in increased cooperation and pro-

social behaviors when the game included joint music-

making (Kirschner & Tomasello, 2010).

At least two comparison studies report no differences

between groups. For example, Dingle, Williams, Jetten,

and Welch (2017) found no difference in affective changes

between members of a choir and those enrolled in a creative

writing class; this study also compared a normal older

population with socially marginalized individuals, with

no differences in mood changes between the groups. Simi-

larly, a choir intervention with school children aged 7–11

years found no significant differences between choir par-

ticipants and non-participants, although it is worth noting

that the control group was small (N ¼ 10 compared with

50 in the choir intervention) (Hinshaw, Clift, Hulbert, &

Camic, 2015).

Recent research points to possible differences between

how musical and non-musical groups achieve these bene-

fits. Pearce et al. (2015) found that members of singing

groups reported a stronger sense of social bonding after

meeting regularly for 3 months compared with crafts and

creative writing groups, although self-reports were identi-

cal between all groups after 7 months. Exploring these

differences further, the authors found members of both the

choir and creative writing conditions demonstrated higher

levels of person-to-person bonding than the crafts class, but

the singers were the only group to develop a bond to the

group as an entity (Pearce et al., 2017). These findings

reinforce the need for examining wellbeing changes as

they occur over a short period of time for music groups,

in order to better understand how longer-term changes are

achieved. Incorporating temporally sensitive methodolo-

gies into research – such as observations of behaviors over

time (Bartel & Saavedra, 2000) or experience sampling

methodology (Csikszentmihalyi & Larson, 2014) – may

therefore illuminate subtle differences experienced in

shorter time frames.

Few researchers have used a strong comparison group,

such as those involving physical activity, exercise or sports.

This is partly because “high exertive activity has been

shown to increase social bonding” (Pearce et al., 2017, p.

498), which may be deemed to too closely replicate one of

the key means by which group singing is likely to benefit its

members. Alternatively, group exercise classes often

include background music, which again dilutes the differ-

entiation from the group singing intervention. A review

conducted by Karageorghis and Priest (2012) reports that,

when used with exercise, pre-task music can elevate arou-

sal, and that self-selected music that is considered both

motivating and stimulating can improve mood, reduce a

sense of exertion, improve energy levels, and increase

length of workout. It is to be expected, then, that the pres-

ence of music, provided it is pleasant to group members,

would improve mood in both choir and exercise settings.

Stewart and Lonsdale (2016) provide an insightful

study, comparing choral members to both solo singers and

members of sports teams. Both choir members and sports

team members reported significantly higher psychological

well-being than solo singers; additionally, both choir and

team members reported high levels of social bonding,

although choir members were more likely to describe

these social bonds as more meaningful. The authors sug-

gest these findings may point to the importance of the

group experience for socio-emotional wellbeing rather

than the act of singing.

In summary, while group singing conditions appear to

have a positive impact on affective state and social connec-

tion, comparison studies provide mixed results. Results

from the children’s game designed by Kirschner and Toma-

sello (2010) indicate that group singing may promote socia-

bility in groups in unique ways. However, in other findings

changes in affect or social connection between music and

non-music activities, when reported, are not always signif-

icantly different. It may be that the experiences between the

groups are not identical, particularly concerning social pro-

cesses. In particular, reports from Pearce and colleagues

(Pearce et al., 2015, 2017) indicate that the singing groups

in their study both bonded more rapidly and created bonds

to the group as an entity, distinct from the strength of

individual relationships that were formed across the

length of the study. Therefore, while all the groups that
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participated in their study reported increases in social cohe-

sion, both the rapidity and the type of bonds felt by the

singing group were different from the others. This is sup-

ported by Stewart and Lonsdale (2016), who report that

choir members described their group as more coherent and

meaningful than those described by members of sport

teams. It also appears that comparison groups are generally

selected in order to highlight the unique experience of

music co-production, but this has left a gap in understand-

ing how more similar social groups may either converge

with or diverge from these experiences.

Music engagement. Studies that compare different methods

of musical engagement are helpful to determine whether

there are differences in the effects on wellbeing, for exam-

ple between reception (that is, listening to music) and pro-

duction (that is, singing or playing). Background music can

have a positive impact on social interactions, including

increasing a sense of “liking” in initial meetings (Stratton

& Zalanowski, 1984b), increasing verbal exchange in

social settings (Dubé, Chebat, & Morin, 1995; Stratton &

Zalanowski, 1984a), and increasing positive assessment of

an individual during an initial meeting (Ortiz, 1997). While

there is ample evidence that music listening impacts on

wellbeing (Croom, 2015; Juslin & Sloboda, 2010; MacDo-

nald, 2013), including for older adults (Groarke & Hogan,

2015; Laukka, 2007), it is also becoming clear that musical

preference is a key component; the music must be liked.

Salimpoor, Benovoy, Longo, Cooperstock, and Zatorre

(2009) examined this specifically with people who listened

to both self-selected pleasurable and neutral musical

pieces. They found that mood was elevated, with accom-

panying physiological responses, only when liked music

was played. Thompson, Schellenberg, and Husain (2001)

also found that listening to Mozart improved performance

on a spatial task, but only when the listener found the music

pleasurable, thus increasing both PA and arousal.

Therefore, the benefits of music listening are linked to

how positively engaged listeners are with the music, which

incorporates heightened arousal. While there are numerous

music listening studies that measure changes in arousal

(Grewe, Kopiez, & Altenmüüller, 2009; Grewe, Nagel,

Kopiez, & Altenmüller, 2007; Guhn, Hamm, & Zentner,

2007; Hirokawa, 2004; Rickard, 2004; Salimpoor, Beno-

voy, Larcher, Dagher, & Zatorre, 2011) it has seldom been

measured in settings where music is being actively pro-

duced. One study reports that arousal increases were

greater for individuals singing or tapping along to music,

while these conditions as well as playing on a keyboard

also decreased tiredness compared with a listening condi-

tion (Lim, 2008), indicating that active music production

increases arousal. Contrary to these results, however,

Grewe, Kopiez, and Altenmüüller (2009) report no differ-

ences in physiological responses in a passive vs. active

(singing along) condition to familiar music. These studies

were conducted with individuals; the authors are unaware

of studies which measure arousal in a group setting. This is

another gap in the research, since elevations in arousal may

signal engagement with the music, and appears to also

facilitate changes in mood (Chanda & Levitin, 2013; Sal-

impoor, Benovoy, Longo, Cooperstock, & Zatorre, 2009;

van der Zwaag, Westerink, & van den Broek, 2011).

While it is known that music listening assists with affect

regulation and influences social bonding (Dubé et al., 1995;

Ortiz, 1997; Ziv, Granot, Hai, Dassa, & Haimov, 2007),

there are few studies directly addressing the question of

whether music production may provide greater benefits

than a listening condition alone. However, there are indica-

tions that this may be the case. For example, when Kreutz,

Bongard, Rohrmann, Hodapp, and Grebe (2004) compared

the same choir at different times on both a singing and a

listening condition, members reported significant increases

in PA for both conditions, while NA dropped significantly

for the singing condition, but rose for listening. A compar-

ison of listening and singing effects on 5-year-old Japanese

children found that they drew for longer and the drawings

were judged as higher quality and more creative after sing-

ing familiar songs compared with a listening condition.

Differences were also reported in the listening condition,

with more proficient drawings produced after listening to

children’s songs than after listening to classical selections

(Schellenberg, Nakata, Hunter, & Tamoto, 2007). Baird

et al. (2015) reported that singing both familiar and unfa-

miliar songs improved PA significantly compared with a

non-musical condition for people with Parkinson’s disease.

In one of the few studies designed to explore differences

between active music creation and listening, Dunbar, Kas-

katis, MacDonald, and Barra (2012) found that a drumming

group exhibited greater pain tolerance than a listening con-

dition, additionally suggesting that the drumming condition

facilitated group bonding more so than the listening condi-

tion through endorphin release. It is worth noting, however,

that the listening condition was passive listening (in an

office environment) rather than active, preferred listening.

This was followed up with an active listening condition

(fast vs. slow tempo music), which registered no increase

in pain tolerance. The researchers conducted the same

experiment comparing a choral or instrumental group with

a dancing condition and found that the music groups out-

performed the dancing condition in pain tolerance. These

findings point to active music production, rather than either

listening or coordinated movement, as the pathway for

increased social bonding as measured through changes in

pain tolerance.

In summary, it may be that wellbeing effects for music

differ between listening and production; this topic could be

explored through comparing music production with listen-

ing conditions in order to control for the effects of produc-

tion. It has been established that, for listening conditions,

benefits are greater for preferred music. Therefore, engage-

ment with the music may be a critical component of well-

being effects. Music engagement is distinct from training or
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competence, referring rather to an individual’s emotional

or intellectual commitment to a task (Chin & Rickard,

2012). Musically speaking, engagement can be present in

a listening condition or absent in a production condition.

Aims of the current study

This study explores the effect of group-based leisure activ-

ities on social connectedness and emotion state measures of

wellbeing for an older population in a natural setting. It

seeks to differentiate whether effects are shared by each

of the tested leisure groups, or whether there is a hierarchy

of wellbeing effects depending on the level of music

engagement: production, passive listening, or no music.

To this end, non-auditioned choirs were compared with

exercise groups which include music listening, and discus-

sion groups that do not include music. This selection of

groups was designed to provide insight into the potential

mechanisms contributing to any benefits observed in the

choir group, as several features of the group singing con-

dition were shared by the control conditions (see Table 1).

In addition to changes in mood and social connection,

this study also includes a measure of energy levels, since

engagement with music has been shown to facilitate changes

in arousal and may be linked to the emotional changes that

individuals report. This current study is focused on short-

term effects, pre- to post-session, as there are indications that

the pathway to improved wellbeing may differ between

musical and non-musical social groups. The short-term dura-

tion of the current study is an attempt to identify differences

in experiences between the comparison groups that occur in

the moment, over the course of a session.

Specifically, it was hypothesized that Choir members

would report significantly greater increases in positive

affect and greater reductions in negative affect pre- to

post-session when compared with Exercise and Discussion

groups. Choir members were also hypothesized to report

similar increases in energy levels pre- to post-session when

compared with Exercise groups, with both groups outper-

forming discussion groups. Finally, it was hypothesized

that Choir members would indicate an increased sense of

group bonding from pre- to post-session compared with

both Exercise and Discussion Groups.

Method

This research included two components. Phase 1 involved

completing a survey immediately before and immediately

after a session, reporting on subjective mood, energy, and

sense of social connection. Participants also provided basic

demographic data. Phase 2 employed an observational matrix

which was developed specifically for this research; more

details on this are provided under Phase 2 Materials and Pro-

cedure. Both components of this research were approved by

the Monash University Human Research Ethics Committee.

Phase 1

Participants. Participants from a sub-set of organized social

groups from a larger study were approached to participate;

see Figure 1 for flowchart of participant attrition. A power

analysis was conducted by reviewing studies with a similar

design, timeframe, and measures (Abell et al., 2017;

Bartholomew & Miller, 2002; Ekkekakis, Backhouse,

Gray, & Lind, 2008; Hirokawa, 2004; Kreutz, Bongard,

Rohrmann, Hodapp, & Grebe, 2004; Lim, 2008). Based

on the small to medium effects sizes reported in previous

research (f ¼.25, a ¼ .05, and b ¼ .80) and using a power

analysis for a mixed measures Analysis of Variance

(ANOVA) test, an estimated total sample size of 66, or

22 per group, was required for the short-term study design

incorporating 3 groups across 2 timepoints.

Participants were sourced from several groups for each

condition; three community non-auditioned choirs (Choir),

four exercise (Exercise) groups, and two discussion (Dis-

cussion) groups. The exercise groups included medium- to

Table 1. Putative mechanisms present in each group type.

Choir Exercise Discussion

Social connection P P P
Emotion regulation P P O
Music listening P P O
Music production P O O

Figure 1. Flowchart of participant attrition.

Maury and Rickard 5



low-impact aerobics (listening predominantly to pop and

“oldies” songs) and Tai Chi (listening to Chinese relaxation

music). The discussion groups were both focused on cur-

rent events. The majority of the groups were associated

with the University of the Third Age (U3A) located in the

outskirts of Melbourne, Australia. U3A is a social organi-

zation for people aged 55þ years which runs a wide range

of groups that are organized and run by the members

themselves, on a voluntary basis. All of the exercise and

discussion groups in this study were attached to U3A, as

well as one of the choirs. To balance numbers, other com-

munity, non-auditioned choirs were recruited to the study;

this resulted in some demographic differences between

the groups. All participants were informed that the study

was exploring the possible social and emotional benefits

of belonging to social groups, were provided with a

printed information sheet, and were told that participation

was optional. All participants signed and returned an

informed consent form.

The mean age for the Choir group (N ¼ 26) was 65.73

(SD: 8.24) years (age range 42–77 years), and the male/

female ratio was 3:23. The mean age for the Exercise group

(N ¼ 27) was slightly older, at 74.08 (SD: 6.97) years (age

range 59–90), and the male/female ratio was similar at 2:25.

The mean age for the Discussion group (N ¼ 26) was 74.39

(SD: 5.04) years (age range 66–84), with a male/female ratio

of 6:7. A one-way ANOVA confirmed significant age dif-

ferences between the groups, F (2, 75)¼ 13.25, p < .001, and

post-hoc tests revealed that the Choir was significantly

younger than both the Exercise and the Discussion groups.

A chi-squared test confirmed the differences in the sex ratios

between the Discussion and other groups were also signifi-

cant, w2(df¼ 2)¼ 14.06, p¼ .001. Attempts to eliminate the

age differential by containing cases to ages 65–80 years were

unsuccessful and resulted in reducing the number of cases in

the Choir condition to an unacceptable level. Similarly, it

was not possible to reduce the gender ratio difference via any

method of matching. Therefore, results should be interpreted

with these demographic differences in mind. Additional

demographic frequencies are displayed in Table 2.

The Discussion group appeared to be slightly more edu-

cated than the Choir or Exercise groups, but a chi-square

Table 2. Demographic frequencies, choir, exercise, and control groups.

Choir Exercise Discussion

Frequency % Frequency % Frequency %

Educational attainment

No higher than year 10 of high school 2 7.7 9 33.3 3 11.5
Completed high school/VCE 2 7.7 1 3.7 2 7.7
Completed apprenticeship 0 0 0 0 1 3.8
TAFE/College diploma 8 30.8 5 18.5 4 15.4
Undergraduate university degree 6 23.1 5 18.5 5 19.2
Graduate diploma 2 7.7 4 14.8 1 3.8
Post graduate university degree 6 23.1 3 11.1 10 38.5

Employment status

Unemployed (not studying) 3 11.5 2 7.4 0 0
Studying full time 0 0 1 3.7 0 0
Working part time 4 15.4 1 3.7 0 0
Working full time 4 15.4 0 0 0 0
Retired 15 57.7 21 77.8 26 100
Other 2 7.4

Socio-Economic Standing (SES)

Low SES 1 3.8 0 0 0 0
Average SES 18 69.2 24 92.3 19 73.1
Advantaged SES 7 26.9 2 7.4 4 15.4
Music Training (instrument or singing)
Yes 18 69.2 9 33.3 10 38.5
No 8 30.8 18 66.7 16 61.5

Purposeful music listening

Several hours/day 5 19.2 7 25.9 4 15.4
About one hour/day 8 30.8 5 18.5 6 23.1
Several times/week 9 34.6 7 25.9 11 42.3
Several times/month 4 15.4 4 14.8 3 11.5
Several times/year 0 0 4 14.8 2 7.7

VCE: Victorian Certificate of Education; TAFE: Technical and Further Education.
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analysis revealed no significant difference in cell frequen-

cies across groups, w2(df ¼12) ¼ 15.99, p ¼ .192. The

Choir group appeared to be more engaged in work than the

other two groups, and a chi-squared confirmed this was

significant: w2(df ¼ 10) ¼ 25.02, p ¼ .005. Socio-

economic standing (SES) differences were not significant

across the groups, w2(df ¼ 4) ¼ 5.80, p ¼ .215. Of those in

the Choir group who had music training (N ¼ 18), mean

years of training were 4.72 (SD ¼ 6.00); those in the Exer-

cise group with music training (N ¼ 11) had a higher mean

of 6.18 years of music training (SD ¼ 4.69), while those in

the Discussion group (N ¼ 10) had a mean of 5.11 years of

training (SD ¼ 3.44); no significant differences emerged,

F (2,35) ¼ 0.28, p ¼ .76.

Table 2 shows the number of trained musicians in each

group, and as expected, the Choir group had a significantly

higher number of trained musicians, w2(df¼ 2)¼ 6.41, p¼
.041. Of those who indicated they had musical training

across the three groups, the Choir group members practiced

an instrument or sang between 1–5 hours/day (mean ¼
1.37, SD ¼ 1.04) at the peak of their interest, while the

Exercise group members with musical training practiced

between 1–4 hours/day (mean ¼ 1.35, SD ¼ 1.00), and the

Discussion group members practiced between 1–8 hours/

day (mean ¼ 2.33, SD ¼ 2.43), with no significant differ-

ences emerging, F (2,35) ¼ 1.49, p ¼ .239. Frequencies of

deliberate listening to music are displayed in Table 2; a chi-

squared test revealed no significant differences across the

groups, w2 (df ¼ 8) ¼ 6.62, p ¼ .578.

Materials

Demographic information collected included gender, age,

postcode (to estimate SES), primary language spoken,

handedness, education level, and employment status.

Respondents were asked to list other organized social

groups with which they were active. Three questions were

included to measure music training: “Have you played/do

you play a music instrument (includes singing, practice and

performance)?”, “At the peak of your interest, how many

estimated hours per day did you play/practice this primary

music instrument (includes singing)?” and “How many

years of musical training have you had?” There was also

one question to serve as a proxy measure of music engage-

ment; individuals were asked to estimate “On average, how

often do you purposely listen to music a day (rather than to

music in the environment that you have no control over,

e.g., music in cafes, stores)?”

Self-report mood states were measured by the Positive

and Negative Affect Schedule (PANAS) (Watson, Clark, &

Tellgen, 1988). This widely-used measure of self-report

positive and negative affect states was chosen for its relia-

bility as well as its brevity, making it a good choice for the

pre- and post- session design. It has been used in similar

settings, including studies with choirs (Kreutz et al., 2004)

and exercise groups (Bartholomew & Miller, 2002).

Participants were prompted to rate a list of 20 adjectives

representing mood states on a scale of 1 (very slightly/not

at all) to 5 (extremely) to the extent that they were

feeling them this way right now, at the present moment.

PA is measured by such adjectives as “Interested,”

“Enthusiastic,” and “Attentive” whereas NA is measured

by adjectives such as “Distressed,” “Upset,” and

“Ashamed.” Cronbach’s alpha is reported at .89 for the

PA scale, and .85 for the NA scale, with test–retest relia-

bility reported as .79 (PA) and .81 (NA). The two scales are

independently analyzed to provide a measure of both PA

and NA. In the current study, Cronbach’s alpha indicated

strong reliability at .94 for PA and .89 for NA (Time 1).

The Short Form Activation-Deactivation Checklist (AD

ACL) (Thayer, 1978, 1986) was used to measure changes

in energy levels. Similarly to the PANAS, the AD ACL is a

widely-used measure that is very quick to complete and

therefore was a good fit for the design of this study. The

AD ACL has been used in music studies (Hirokawa, 2004;

Lim, 2008) and in exercise settings (Ekkekakis et al.,

2008). Participants are prompted to rate themselves on a

list of 20 adjectives which describe how active and ener-

getic they are feeling right now, on a scale of 1 (definitely

do not feel) to 4 (definitely feel). The AD ACL includes

four sub-scales: Descriptors for the Energy sub-scale

include “Active,” “Energetic,” and “Full of pep”; examples

for the Calmness sub-scale include “Still,” “Quiet,” and

“Placid”; Tiredness adjectives include “Wide awake”

(reverse scored), “Drowsy,” and “Sleepy”; the Tension

sub-scale includes “Jittery,” “Fearful,” and “Clutched up.”

Test–retest reliability ranges between .75–.92, while alphas

for the subscales range between .89–.92 (Thayer, 1978).

Sub-scales were shown to have acceptable reliability, with

Time 1 Cronbach’s alphas of .92 (Energy), .85 (Calmness),

.74 (Tension), and .85 (Tiredness).

A search failed to find a questionnaire designed to mea-

sure short-term changes in group cohesion. The Measures

of Psychological Climate, Cohesion sub-scale (Koys &

DeCotiis, 1991) was adapted for the current study. Pub-

lished alphas range between .82–.95. Results for the current

study demonstrated good internal reliability, with Cron-

bach’s alphas of .9 (Time 1). The sub-scale includes 5

statements with a 7-point scale ranging from 1 (Completely

Disagree) to 7 (Strongly Agree); participants were asked to

indicate how they feel the group interacts right now. As this

scale was originally used to measure group cohesion within

a work environment, the 5 statements were slightly modi-

fied to refer to a “group” rather than an “organization”;

examples of statements include “In this group, people pitch

in to help each other out,” and “there is a lot of ‘team spirit’

amongst this group.”

Procedure

Participants were tested in the natural environment of

their regular session. Groups ranged in size between
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35–60 people, and for each group between 40–90% agreed

to participate in the study. A survey was administered by

the researcher just prior to the session, and again immedi-

ately following the session. All of the Exercise sessions and

two of the Choir sessions (n ¼ 10) ran for a duration of 60

minutes. The remaining choir (n¼ 16) ran for a duration of

90 minutes. A two-way mixed measures ANOVA was per-

formed on the Choir groups to check whether the differing

length of sessions had an effect on outcomes. Results

showed a significant difference for changes in Energy lev-

els, with the 60-minute Choirs reporting a small decrease in

energy levels, and the 90-minute choir reporting an

increase, Mdiff ¼ 0.29, F (1,22) ¼ 8.67, p ¼ .008. No

differences arose with any of the other measures. Each of

the eight individual groups (three Choir, three Exercise,

two Discussion groups) was led by a different facilitator

and held in different meeting spaces, at differing times of

day (most were held in the morning, but some met in the

afternoon and one met in the evening). These unique

aspects of delivery were across all group types. All groups

were tested at the same time of year to control for seasonal

affect changes. Pre- and post-surveys were identical

excepting the demographic data, which was included in the

post-session questionnaire in order to reduce disruption to

the session, since its inclusion extended the survey’s length.

Data analysis

All measures were analyzed by a two-way mixed measures

ANOVA using SPSS version 24. Twenty-six cells were

missing data and were replaced with the sub-scale mean.

Three cases were outliers on the Tension subscale of the

AD ACL and one on the NA subscale of the PANAS. Since

these cases were within range on other measures, the deci-

sion was made to Winsorize these cases rather than trim

them; this process adjusts the outliers to within 3.29 SD of

the mean so that they are less extreme and less likely to

skew results. Preliminary checks were conducted to ensure

that there was no violation of the assumptions of normality

of distribution and homogeneity of variance. An alpha level

of .05 was used for all statistical tests.

Results

Mean values on all self-reported measures pre- and

post-intervention for each of the three groups are shown

in Table 3.

The 2 � 3 mixed ANOVAs yielded no significant inter-

action effects. Despite this lack of statistical significance, a

consistent trend was that the Choir group reported slightly

greater increases in PA and Cohesion over time than did

either the Exercise or Discussion groups. Similarly, the

Choir group reported slightly greater decreases in negative

outcome measures (i.e., NA and tension) than did the other

two groups. The Exercise and Discussion Groups both

reported experiencing greater decreases in the Tiredness

measure than the Choir Group.

Main effects for time were significant on the measures

of PA, NA, Tiredness, and Cohesion. When averaged

across groups, PA ratings rose significantly across the two

time points, F (2,76) ¼ 20.48, p ¼ .001, 95% confidence

interval (CI) [–.40, –.16], as did Cohesion ratings: F (2,76)

¼ 4.06, p ¼ .047, 95% CI [–.25, –.001]. NA ratings

decreased over time, F (2,76) ¼ 6.12, p ¼ .016, 95% CI

[.02, .16], as did Tiredness: F (2,76) ¼ 6.68, p ¼ .012, 95%
CI [.04, .32]. There were no main effects of time for

Energy, Calmness, or Tension.

Phase 2

The second component of this research utilized an observa-

tional methodology for the Choir and Exercise groups only.

It was reasoned that if group members were experiencing

changes in emotional state, energy levels, and a sense of

group cohesion, changes in behavior should reflect this.

This study was designed to complement Phase 1, and also

Table 3. Results on Phase 1 pre- and post-tests measures, all groups, with time and time � group interaction p value.

Measure/
Sub-scale

Choir
M (SD)

Choir T2
M (SD)

Exercise
M (SD)

Exercise
T2

M (SD)
Discussion

M (SD)

Discussion
T2

M (SD)
Time

p value
Effect size

(Cohen’s d)

Time x
Group

Interaction
p value

Effect size
(Cohen’s d)

PANAS
PA 3.33 (0.92) 3.7 (0.85) 3.38 (0.86) 3.66 (0.84) 3.08 (0.95) 3.27 (0.85) .000a 1.04 .187 0.29
NA 1.22 (0.53) 1.07 (0.26) 1.20 (0.31) 1.09 (0.26) 1.27 (0.42) 1.27 (0.51) .074 .57 .270 0.38

AD ACL
Energy 3.08 (0.77) 3.22 (0.75) 3.25 (0.76) 3.37 (0.67) 2.86 (0.86) 2.89 (0.68) .152 .33 .784 0.16
Calmness 2.65 (0.59) 2.38 (0.59) 2.35 (0.69) 2.39 (0.73) 2.17 (0.97) 2.19 (0.67) .423 .18 .302 0.36
Tension 1.38 (0.53) 1.25 (0.42) 1.37 (0.54) 1.29 (0.45) 1.42 (0.49) 1.49 (0.70) .268 .255 .220 0.40
Tiredness 2.10 (0.74) 2.03 (0.63) 2.06 (0.75) 1.76 (0.48) 1.93 (0.63) 1.76 (0.37) .012a .059 .382 0.32

Group
Cohesion

5.88 (0.78) 6.10 (0.72) 5.81 (0.80) 5.98 (0.73) 5.48 (1.01) 5.46 (1.05) .047a .46 .236 0.39

aThe difference in mean values is considered significant at the .05 level.
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to test whether behavior changes could be reliably observed

and recorded across a large group.

Participants

Phase 2 included the same Choir and Exercise groups that

participated in Phase 1, although on a different day. The

majority of observation sessions were conducted 2 weeks

after the surveys, although for one group it was 2 months

later due to scheduling difficulties. A researcher visited

the group the week prior to explain the observation ses-

sion, and then on the day individuals were invited to sign a

consent form for being observed and were told if they

wished not to be observed to identify themselves to the

researchers. All participants provided consent for Study 2

observations. A total of three Exercise and three Choir

groups were observed; however, one of the Exercise

groups was eliminated from analysis as they started their

session early and a baseline observation was therefore not

captured. A brief description of each group is provided in

Table 4. The approximate number of people observed is

provided at each observation time point – that is, prior to

the start of the session (Time 1), at the mid-point break if

any (Time 2) and after the end of the session (Time 3).

This methodology is unique in that it is capturing the

number of observations of certain behaviors rather than

the number of participants per se, so the number of parti-

cipants is an estimate only. The number of people

observed in a choir setting was approximately 95, while

the number of people observed in an exercise class was

approximately 80.

Materials

This study used an observational checklist which was

adapted from that created by Bartel and Saavedra

(2000) for use within organizations. The checklist is

based on the circumplex model of emotion (Russell,

1980), and identifies specific physical behaviors that can

be categorized within one of four quadrants: Activated

Pleasant (high arousal, high PA), Unactivated Pleasant

(low arousal, high PA), Unactivated Unpleasant (low

Table 4. Brief description of observed groups.

Group
type Group name Description

Approx.
# of people
observed

Frequency
and # of

observations

Choir University of the
Third Age Choir

This no-audition choir is the only choir in the study associated with the
University of the Third Age. It sings a range of mostly popular and musical
songs from the 1950s – 1990s. Rehearsals are accompanied by a pianist.

T1*: 28
T2: N/A
T3: 25

T1: 305
T2: 0a

T3: 282
Choir Open Door

Singers
This no-audition community choir meets in the evening for approximately

one and a half hours. Song selection tends to be popular songs from a
range of styles, and are sung off of an overhead projection, and
accompanied by either the director on guitar or by a soundtrack.

T1: 28
T2: 40
T3: 15

T1: 378
T2: 424
T3: 153

Choir Box Hill Choir This community choir meets at a community arts center. Of the choirs
involved in this study, this choir sang the most musically challenging
pieces, primarily written for performance choirs and not in the popular
canon.

T1: 10
T2: 15
T3: N/A

T1: 112
T2: 197
T3: 0b

Exercise Moderate Exercise This group was reasonably fit and flexible. Workouts were done to mostly
upbeat music, incorporating aerobics, country dancing, fast walking, and
finishing with mat stretching to calming music and dimmed lights.

T1:20
T2: N/A
T3: 30

T1: 217
T2: 0a

T3: 71

Exercise Tai Chi This large class meets for 1 hour 30 minutes in the morning with a small
break in the middle. The class follows a leader through gentle tai chi
moves, accompanied by traditional Chinese music.

T1: 22
T2: 50
T3: 20

T1: 313
T2: 417
T3: 146

*T1 ¼ Pre-session; T2 ¼ mid-session; T3 ¼ post-session.
aNo break was taken.
bMembers left immediately.

Figure 2. Circumplex model of emotion (Adapted from Russell,
1980).
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arousal, high NA), and Activated Unpleasant (high

arousal, high NA); see Figure 2.

The full checklist with prompts is reproduced above

(see Table 5). An eighth row for observing eyebrows was

removed as this was too difficult to observe in a large

group setting.

Procedure

A primary researcher and two research assistants trialed the

tool ahead of time using both video and live observation; a

one-page instruction sheet was also created to ensure as

much as possible a uniform approach to coding. In each

observation, two raters were used – the primary researcher

and an assistant. In order to mitigate possible rater bias, the

tool was designed to be as objective as possible by record-

ing specific and visible changes in how the body or the face

was positioned. The raters observed each group at up to

three time points: prior to the start of the session, at the

mid-point break (if there was one) and at the end of the

session. Each rater recorded their name, the date and time, a

short description of what the group was doing (e.g., waiting

to start, having a snack), and an estimate of how many

people were being observed. Observations were done

simultaneously by both raters, scanning the room in the

same direction (for example, from left to right) and from

the same vantage point in order to provide congruent obser-

vations as much as was possible. Each rater observed each

person in the room only once, recording all aspects of an

individual’s body language that could reliably be seen by

recording a hash mark in the relevant box. Depending on

the number and distribution of people in the room, this took

between 2 and 5 minutes. Videotaping sessions was con-

sidered, which would have facilitated coding that was more

uniform and also allowed for naı̈ve raters to be used. How-

ever, there was concern that the taping would be disruptive

to the groups, make individuals feel uncomfortable, and

would have limited what was observable.

This methodology provided a tally of observations of

individuals within the quadrants for Body – Movement –

Physical Contact – Hands – Mouth – Eyes. However, not

each quadrant was observed for each individual in the

room. For example, people who had their back turned to

the researchers could be observed for Body, Movement,

Physical Contact, and possibly Hands, but not for Mouth

or Eyes. In addition, each researcher made independent

observations, so while efforts were made to keep observa-

tions as congruent as possible, it was not feasible to ensure

both were observing the same person at the same time.

Therefore, observations of the same person sometimes

resulted in differences in the tallies. The same people were

not necessarily viewed at the three timepoints, as some

arrived late or left early. For example, Table 4 indicates

that the fewest observations were taken at Time 3 (after the

session ended). This was due to many leaving immediately

at the conclusion of the session. Reasons for this were

varied, but in some cases was because U3A members had

to rush to attend their next class.

Due to the unique challenges of this data set, the group

itself is treated as a unit, within which changes of behavior

can be observed. It was therefore decided to aggregate the

observation tallies from each rater and report the mean. In

addition, because there was unequal opportunity for obser-

vations at each of the three timepoints, means were stan-

dardized across the timepoints as a percentage of the total

number of observations for that session. Chi-squared anal-

yses are reported on the changes in frequencies across time,

but should be interpreted with caution for these reasons.

Results

Table 6 shows the percentage distribution of observed

behaviors across the three timepoints for both the Choir

and Exercise Groups, with the expected statistical distribu-

tion reported in parentheses. A chi-square goodness of fit

analysis shows that both the Choir (w2 (df ¼ 2) ¼ 11.56,

Table 5. Observational checklist.

Activated Pleasant Unactivated Pleasant Unactivated unpleasant Activated unpleasant

Body Leaning forward
Orienting towards others

Relaxed but engaged
orientation towards group

Orienting away from
group

Slouching

Body poised to exclude
group members

Movement Constant body movement Little movement in torso or
limbs

Motionless
Resting head on hands

Nervous habits (rocking,
biting fingernails)

Physical Contact High physical contact Moderate contact No contact Avoiding contact
Hands Exaggerated hand gestures

Hands active during speech
Minimal hand movement Hands inactive during

speech
Rubbing eyes

Closed fists
Hand tremors

Mouth Smiling with teeth showing
Grin (big closed lipped

smile)

Mouth turned slightly
upwards,
open or closed

Yawning
Mouth turned downwards

Sneering
Clenched teeth

Eyes High eye contact Moderate eye contact Little eye contact
Blank stare

Avoiding eye contact
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p ¼.003) and Exercise Groups (w2 (df ¼ 2) ¼ 9.75,

p ¼ .008) experienced a significant increase of observed

behaviors in the Activated Pleasant (positive mood, high

energy) quadrant. Changes in the other three quadrants

conformed to expected distribution patterns for both groups,

with non-significant decreases in the Unactivated Pleasant

and Unactivated Unpleasant quadrants and no appreciable

change in the Unactivated Unpleasant quadrant.

Discussion

This study explored the short-term (pre- to post-session)

effect of group-based leisure activities on social connect-

edness and emotional state measures of wellbeing, and

whether these effects might relate to differing levels of

music use. Based on previous research, it was anticipated

that there may be a hierarchy of wellbeing effects depend-

ing on the level of music engagement: production, passive

listening, or no music. To this end, non-auditioned choirs

were compared with exercise groups which include music

listening, and discussion groups that did not include music,

with members drawn from an older population in a natural

setting. The use of exercise groups provided a more rigor-

ous comparison than is often used with choirs, since the

combination of music listening, movement, and social inter-

action more closely aligns with non-specific features of choir

groups, while the discussion group provided a comparison

with a no-music, no-movement but still engaging group con-

dition. By comparing with groups that share more of the non-

specific characteristics of a choir experience, it is possible to

provide a more systematic test of the wellbeing benefits that

are ascribed to group singing, to determine whether they are

attributable to that activity per se.

An absence of evidence was obtained in support of the

three hypotheses of this study. First, it was predicted that

Choir members would report significantly higher

increases in PA and reductions in NA pre- to post- session

compared with the Exercise and Discussion Groups. This

hypothesis was not supported by the self-report scores

provided pre- and post-session by participants reported

in phase 1, in which increases in PA and sense of group

cohesion were experienced across all three groups. Fur-

ther, while the Choir Group evinced a significant increase

in positive mood and increased energy via observable

behaviors in phase 2 of this study, these increases were

similarly observed in the Exercise Group. The second

hypothesis – that the Choir Group and Exercise Group

would report similar increases in Energy pre- to post-

session while the Discussion Group would not – was not

supported. Although both the Choir and Exercise Groups

reported small increases in Energy, these changes were

not significantly different to those occurring in the Dis-

cussion Group. Finally, it was predicted that the Choir

Group would report higher Cohesion ratings than both the

Exercise and Discussion Groups from pre- to post-test,

which was not supported. While the Choir Group rated

higher on Cohesion than the comparison groups, the dif-

ferences were not significant.

Table 6. Observed changes in mood and energy, Choir and Exercise groups observational data (expected values in brackets), with
goodness of fit calculations across time for each emotion quadrant.

Emotion Quadrant Time 1 Time 2 Time 3 Chi-square

Choir

Activated Pleasant
(high energy, positive mood)

17a

(27)
23

(27)
41

(27)
11.56, p ¼ .003b

Unactivated Pleasant
(low energy, positive mood)

49
(46)

50
(46)

39
(46)

1.61, p ¼ .447

Unactivated Unpleasant
(low energy, negative mood)

33
(25)

24
(25)

18
(25)

4.56, p ¼ .102

Activated Unpleasant
(high energy, negative mood)

2
(2)

2
(2)

2
(2)

0, p ¼ 1.0

Exercise

Activated Pleasant
(high energy, positive mood)

12
(24)

27
(24)

33
(24)

9.75, p ¼ .008a

Unactivated Pleasant
(low energy, positive mood)

55
(46)

51
(46)

47
(46)

.627, p ¼ .731

Unactivated Unpleasant
(low energy, negative mood)

28
(21)

19
(21)

16
(21)

3.714, p ¼ .156

Activated Unpleasant
(high energy, negative mood)

4
(4)

3
(4)

5
(4)

.5, p ¼ .779

aThere were varying degrees of opportunity to observe across the three sessions, as detailed in Table 4. For example, some groups did not take a mid-
session break, and many participants left quickly at the end of sessions to attend to other obligations. Therefore, the observations have been
standardized as a proportion of total observations in any one sitting, to control for non-specific effects associated with times.

bIndicates changes in this quadrant vary significantly from the expected distribution.
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Previous research into the wellbeing effects of choir

membership indicates that benefits ought to be greater

when compared with other groups. More generally, the

wellbeing benefits of music listening are well documented;

including any kind of music component into a social group

setting would generally be expected to increase wellbeing

effects, provided music engagement is high (Chin & Rick-

ard, 2012). It is therefore notable that no significant differ-

ences across the groups included in this study were

observed on the measures of mood, arousal or social cohe-

sion. The current findings raise the possibility that signif-

icant short-term benefits of choir participation observed in

previous research may also be attributable to characteristics

of the activity not specific to choirs, such as group engage-

ment, self-selection, and perhaps music exposure, rather

than music production per se. A review of previous

research demonstrates this may indeed be the case. A num-

ber of studies which report significant benefits did not

include a control group (e.g., Abell et al., 2017; Fancourt

et al., 2016; Sandgren, 2009), so are unhelpful in exploring

this possibility. Several studies which observed significant

differences between a choir group and a comparison are

open to alternative explanations. For example, it appears

that the differences in PA ratings between a choir and con-

trol group observed by Sanal and Gorsev (2014) may be

attributable to a decrease in PA for the control group (who

had self-selected to be part of a choir but were prevented

from singing on the test day). In contrast, PA remained

stable in the choir group pre- to post-singing. Similarly,

Pearce et al. (2015) reported increased PA for members

of a choir intervention compared with non-singing group

activities at a community center; however, these differ-

ences are the result of a lower self-report of PA by the choir

members in the pre-session measures (Choir Time 1:

M ¼ 2.93, SD ¼ 0.97; Choir Time 2: M ¼ 3.58, SD ¼
1.04) than the control group (Control Time 1: M ¼ 3.5,

SD ¼ 0.99; Control Time 2: M ¼ 3.50, SD ¼ 0.99), rather

than a significantly higher report of PA at the end of class

(3.58 for Singing compared with 3.50 for Control), so it is

difficult to exclude external factors present in this group at

baseline which may have impacted on PA. Pearce and col-

leagues also reported on sense of social connection through

a self-report and a proxy measure of pain tolerance. While

pain tolerance increased pre- to post-session, there were no

differences between the groups, while self-reported close-

ness to the group pre- to post-session was higher for the

choir group in two of the three testing sessions. Kreutz et al.

(2004) and Kreutz (2014) report on a choir made up of

members who had self-selected to join a choir. They were

compared with themselves, one week in a singing condi-

tion, and one week in either a listening (Kreutz et al., 2004)

or a chatting (Kreutz, 2014) condition. While both studies

yielded significant differences between the two conditions,

it may be that the differences are due to withholding a

preferred activity rather than indicating that singing has

increased benefits to either of the other activities per se.

In contrast, when appropriate controls have been used,

the difference is not convincing. Allpress et al. (2012)

recruited a naı̈ve population and randomly allocated them

to either a singing or Lego-building activity, with groups

switching activities on day 2. No significant difference in

measures of mood or cortisol were found between groups.

Research conducted by Dingle et al. (2017) also found no

differences in mood rating for members of a community

choir compared with members of a range of arts-based

groups specifically for people with compromised mental

health on the day of their activity; importantly, however,

this study was not comparing a singing with a non-singing

condition, as the “arts-based groups” included both a choir

and creative writing classes. Taken together, none of these

studies demonstrates convincing evidence that a group

singing session may confer more benefits to mood when

compared with other kinds of self-selected group activities.

The studies which examined short-term changes in group

cohesion are fewer but more promising. As part of the study

conducted by Kreutz (2014), discussed above, saliva sam-

ples were also analyzed for changes in cortisol, oxytocin,

and DHEA at the start of each session and again 30 minutes

later. Significant time � condition changes were found in

oxytocin levels – a biomarker of bonding with others – with

the singing condition experiencing significantly higher lev-

els from pre- to post-condition compared with the chatting

condition. This is promising, since one may expect a chat-

ting condition to increase a sense of bonding to others,

particularly as this involved sharing personal stories that

brought past happiness. However, this may again be

explained by participating in a preferred activity compared

with having the activity denied. Kirschner and Tomasello

(2010) found that preschool children who played a game

with a singing and movement component showed greater

cooperative and helping behavior than those who played

the same game without singing or movement. While this

study presents the strongest evidence for a superior effect

of a singing activity than no singing activity, it is notable

that the control group was also denied movement, which

may also have confounded interpretation.

The naturalistic setting maintained in the current study

is a strength of this research. Assessing individuals in situ is

likely to have achieved greater ecological validity of

observed behaviors and may have increased accuracy of

self-reports as individuals were not required to recall their

emotional state in a different setting. Further, it was an

opportunity to explore how wellbeing effects of various

leisure activities are experienced in everyday life, where

a combination of factors, including motivation and choice,

interact to influence wellbeing in ways that are not possible

to observe in a more highly controlled environment. How-

ever, the natural setting may also explain the absence of

significant differences between the groups in this study.

First, the groups that were included in this study had been

established for some time, which means that relationships

had already been formed. This likely reduced the impact of

12 Music & Science



the interventions on all measures, making changes in emo-

tion and social connection more difficult to detect due to a

“ceiling effect” of sorts. Second, the members of U3A are

part of a larger network of social groups and classes. Most,

if not all, of the U3A participants attend multiple sessions

throughout the week, and often meet up for coffee or lunch

in between sessions. Research indicates that strong

social networks are highly protective for the wellbeing

of their members (House, Landis, & Umberson, 1988;

Steptoe, Shankar, Demakakos, & Wardle, 2013), and

again may mean the effects of attending one session in

the day may be blunted. Finally, there were differences

between the eight individual leisure groups which parti-

cipated in this research; these included the length of

time for sessions (which ranged between 60–90 min-

utes), time of day, the size of the group, and the person-

ality and leadership style of the leader. It was not

possible to control for all of these differences but as

these differences were evenly distributed across group

types, sampling across several leisure groups may have

helped to mitigate their influence on the outcomes.

It is also possible that the demographic differences

between the groups influenced the outcomes, possibly

masking what would otherwise have been measurable dif-

ferences. The Discussion group had a more balanced ratio

of males to females than the other two groups. It appears

from previous research that the benefits of social groups are

greater for women than for men (Agahi & Parker, 2008), as

are the benefits received from choir participation (Sandg-

ren, 2009). However, these differences would therefore be

expected to increase rather than reduce differences between

the Discussion group (closely balanced between men and

women) and the Choir and Exercise groups (primarily

women). The Choir group was also both younger and more

engaged in work, while the Exercise and Discussion groups

were made up almost exclusively of retired individuals.

Amongst other differences, it is likely this resulted in

inequalities in overall general health, mobility, and patterns

of social engagement, which may have influenced findings.

However, as with the differences in gender balance

between the groups, this would be expected to magnify

rather than diminish differences in wellbeing benefits

between the groups. It could be too that, as participants

were informed that the study was looking at possible

socio-emotional benefits to social group membership,

demand characteristics may have impacted more on the

Choir groups, since the wellbeing benefits of choir mem-

bership are widely publicized.

It could be, however, that the subtle differences between

the groups may be more pronounced for other cohorts or in

other settings, as has been found in research with more

marginalized populations. Although not reaching signifi-

cance, the Choir group reported slightly higher changes

in Cohesion ratings in the pre- to post-session self-report.

Research conducted with vulnerable populations and over

longer periods of time reports that social connection is a

primary benefit identified by choir participants, including

choirs for people experiencing homelessness (Bailey &

Davidson, 2005, 2013), disability (Bailey & Davidson,

2005, 2013; Dingle et al., 2013), compromised mental

health (Clift & Morrison, 2011), and those experiencing

adverse life events (Clift & Hancox, 2010; Fancourt

et al., 2016; von Lob, Camic, & Clift, 2010). The sample

of older adults in the study reported here are generally very

well socially connected, as many were members of active

social networks through their connection with U3A (mem-

bers of the non-U3A-related community choirs also indi-

cated in their demographic responses that they were active

in a range of other organized social groups). Higher levels

of social connectedness may mute any additional effects of

choir participation on wellbeing. This aligns with findings

reported by Hinshaw, Clift, Hulbert, and Camic (2015), in

which young people participating in a choral intervention

did not evidence an increase in psychological wellbeing

compared with a control group, although the participants

did describe a range of benefits from participating. The

authors suggest that benefits may be difficult to measure

for groups which are already experiencing high levels of

wellbeing and social connection.

An alternative explanation is that any social group will

confer similar wellbeing benefits to choir membership. It

may be that the three groups conferred similar levels of

wellbeing because members self-selected into group activ-

ities that were of particular interest to them. Self-selection

may explain why even the Discussion group, which lacked

both music and coordinated movement, still improved

overall markers of wellbeing. As demonstrated in the

review of short-term comparison studies, withholding of

a preferred activity appears to reduce self-reported PA,

while comparing across self-selected but differing activi-

ties does not yield appreciable differences between activi-

ties. This is consistent with Social Determination Theory

(SDT), which identifies autonomy, competence, and relat-

edness (that is, a sense that individual actions contribute to

the wellbeing of others and are appreciated) as basic psy-

chological needs of all humans (Deci & Ryan, 2008; Ryan

& Deci, 2000). Within this framework, the overriding prin-

ciple of wellbeing would be an individual’s motivation and

choice for selecting an activity, rather than the nature of the

activity itself. This has also been proposed as a possible

explanation for the benefits of singing by Stewart and

Lonsdale (2016), and may need further exploration.

The research reported here makes an important contri-

bution to our understanding of music’s effects on emotion

regulation and social cohesion. The short timeframe of the

pre- to post-session design and the observation sessions

provide ways to track changes within the group as they

happen. In addition, the observation methodology tests a

way of recording observable changes in emotion and arou-

sal across a large group. While no appreciable differences

were found between the Choir and Exercise groups in this

study, this trial of the methodology did confirm that
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changes in group interactions are observable and can be

tracked across time. It would be useful to trial this tool in

other settings, perhaps using videotaped footage in order to

mitigate possible rater bias. Finally, the use of exercise

groups which incorporate music listening and movement

provides a strong comparison group from which to

gauge whether the positive impacts of singing groups

on wellbeing are unique, or whether other groups which

incorporate similar processes may deliver the same or

greater benefits.

The findings from this study call into question the

hypothesis that group singing provides greater support to

improved mood and social connection compared with other

kinds of group leisure activities within a short timeframe. A

reappraisal of previous studies exploring short-term affec-

tive and social cohesion changes in a singing condition

suggests that claims of any unique effect of singing may

be overstated. Future research could seek to identify the

key components of the choir experience that are primarily

responsible for explaining how group singing improves

wellbeing. Identifying the mechanisms that are responsible

for wellbeing improvements could lead to a greater under-

standing of how other, non-musical interventions may pro-

vide the same benefits. For example, flow states, which

reflect a balance of challenge and ability and is marked

by rewarding and enjoyable absorption in an activity

(Nakamura & Csikszentmihalyi, 2014) is often reported

in music production (Chirico, Serino, Cipresso, Gaggioli,

& Riva, 2015; Sinnamon, Moran, & O’Connell, 2012) and

appears to be heightened in a group setting (Páez, Rimé,

Basabe, Wlodarczyk, & Zumeta, 2015; Walker, 2010).

There is also a growing body of evidence that synchronous

movement amongst groups both improves mood, facilitates

group cohesion, and may support an increase in coopera-

tion and pro-social behaviors (Valdesolo & DeSteno, 2011;

Valdesolo, Ouyang, & DeSteno, 2010; Reddish, Bulbulia,

& Fischer, 2014; Trainor & Cirelli, 2015). Further, it may

be that, rather than either production or listening, musical

engagement is the critical mechanism behind improved

wellbeing. The concept of engagement is understudied

(Chin & Rickard, 2012) and may explain the similarities

between the Choir and Exercise Groups, since demographic

responses indicate little difference between the two groups

in musical engagement. Relatedly, a heightened empathic

response is linked to music engagement and emotion con-

tagion (Egermann & McAdams, 2013), and is another pos-

sible pathway for wellbeing benefits. Heightened empathy

is correlated with an increase in pro-social behaviors, and

there is concern that as adults age, they experience reduc-

tions in cognitive empathy (the theory-of-mind ability to

infer the emotional state of another person), which may in

turn erode their social interactions (Sze, Gyurak, Goodkind,

& Levenson, 2012). Therefore, finding ways – employing

music or other social activities – to retain empathic

responses for older adults may assist them to maintain

social networks. In the light of this study’s findings,

however, more research into the role of preference, choice,

and agency in selecting leisure group activities may be the

most promising direction to pursue. SDT may be a helpful

way to frame further research into the links between well-

being and participation in leisure group activities.

Finally, this study focused on short-term changes across

groups on socio-emotional wellbeing. A longer-term study

may reveal wellbeing benefits that emerge only over an

extended period of time. If music and non-musical groups

do bond differently over time, there may also be differ-

ences in the way that individuals interact longer-term, both

within the group itself as well as more generally. For

example, if evolutionary theories are correct, we would

predict that members of singing groups would display

heightened empathy (Cross et al., 2010; Greenberg, Ren-

tfrow, & Baron-Cohen, 2015) and pro-social behaviors

(Koelsch, 2013; Schulkin & Raglan, 2014). There are indi-

cations that this may be so. For example, a systematic

review indicates that singing programs can assist individ-

uals with dementia to increase social behaviors, encourage

participation, and reduce anxiety (Clift, Nicol, Raisbeck,

Whitmore, & Morrison, 2010). A longitudinal study of

older adults found that those who participated in a choir

reported fewer doctor visits, reduced medication, fewer

falls, and better overall health than those who participated

in self-selected (unspecified) activities; choir members

also trended towards increased social participation more

generally while the non-choir group reduced their social

participation over the same time period (Cohen et al.,

2006). A comparison study with school children found that

those who participated in a year-long musical interaction

group scored higher on an emotional empathy test than

those who did not participate (Rabinowitch, Cross, &

Burnard, 2013).

A key finding of this research is that all of the groups

observed in this study experienced short-term benefits for

socio-emotional wellbeing. These findings verify that the

short-term effects of membership in both music and non-

musical social groups are positive. Practically speaking,

this research suggests that providing a broad range of social

groups for older adults will result in improved emotion

state and sense of social connection. Providing diverse

socializing options that cater to a range of interests may

be the best protective factor for aging well.
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Miu, A. C., & Balteş , F. R. (2012). Empathy manipulation

impacts music-induced emotions: A psychophysiological

study on opera. PLoS One, 7, e30618.

Nakamura, J., & Csikszentmihalyi, M. (2014). The concept of

flow. In M. Csikszentmihalyi (Ed.), Flow and the foundations

of positive psychology (pp. 239–263). Dordrecht: Springer.

Niedenthal, P. M., & Brauer, M. (2012). Social functionality of

human emotion. Annual Review of Psychology, 63, 259–285.

Ortiz, J. M. (1997). The Tao of music: Using music to change your

life. Dublin: Newleaf.
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