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ABSTRACT

This study examined the effect of dancing on thetifonal performance and physical activity levelglb retirement
village residents participating in either a contr@ = 13), Once a Week (n = 18) or Twice a Week () dance
group for 12 weeks. Changes in functional perfarogawere assessed by three functional tests (36eg lourl,
Timed Up and Go and the Four Square Step Test) eéls ag the Late Life Function Index. The CHAMPS
guestionnaire was used to estimate the weekly sstakell as moderate and greater intensity enexpenditure
and associated frequency counts. Once a Week rfamesulted in significantly greater improvemenisHour
Square Step Test and estimated total energy expeadhan the control group; whereas the Twice aekvgroup
significantly improved their Late Life Function kxd (Total and Basic Lower Extremity) scores sigaifitly more
than the control group (p<0.05). No significanttlveen-group differences were observed in the chafgethe
two dance groups (p>0.05). These results furthgpert the belief that even once a week exercisdufing
dancing) can produce some significant benefitofder adults.

Keywords: aging; dancing; physical activity; physical functjoetirement village.

INTRODUCTION

The aging process is typically associated with mlmer of changes that contribute to a reductiorhin level of
functional performance and physical activity levefsolder adults. This has resulted in studiesngrang the
benefits of various forms of physical activity ininimizing the prevalence and magnitude of this esjated
decline. Research indicates that resistance mi@ifit-3], Tai-Chi [4], dance [5], balance [6] andiltihmodal
training [7, 8] can all significantly improve vatie measures of functional performance in oldertaduSome
evidence also indicates exercise (perhaps mediatatiese increase in functional performance) cgnifscantly
increase the level of habitual physical activityfpemed by older adults [9-11].

Current recommendations state that older adultst pefform multiple bouts of exercise each week bdam
significant functional and health benefits [12]uc8 a view would appear based on the results diesithat have
shown that two or more exercise sessions per weekeguired for significant physical benefit in etcadults [13-
15]. However, several studies also indicate timat exercise session a week can also have signitiearefits for
older adults. For example, older adults can sicgnitly increase their muscular strength, aerolue/gy and/or
functional performance from one session per weekesistance training [16, 17], dance [18, 19] ombmed
resistance and aerobic training [20]. Such applremuivocal findings indicate that the dose-rexg and the
minimal exercise frequency (number of sessionsvpeek) for older adults to obtain physical benefi¢ atill
somewhat unclear. Further studies examining thee-desponse effect of exercise in older adultsneeded to
improve our understanding of the minimal trainingsdge required for an adaptation in older adul&uch
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information is crucial as it is well known that #nand cost are some of the primary barriers teeasging physical
activity levels in older adults [21]. Thereforé,additional studies can demonstrate that once ekvexercise is
beneficial, it is likely that more older adults mayercise at least once a week and thus, gain bemefits.

Dance is a form of physical activity that partialjjawarrants attention as it involves many stylssable to be
performed in many physical environments and exdéepta suitable surface, does not require much esg@en
equipment [22]. Dance may be less threatenindder@dults than other forms of exercise [23, 24 assist them
to remain connected to everyday life by encouradimgand enjoyment, social interaction, a senseoofimunity
and an appreciation of aesthetics [24-26]. Theesfdancing may be a form of physical activity tisamore likely
to be adopted as part of many older adults’ lifestyhan other more structured and/or expensiveeseemodes.

The dose-response and the minimal frequency ofelaequired for significant improvements in the fiimecal
performance and physical activity levels of olddulés are currently unknown. Therefore, the ainthaf present
study was to compare the effects of 12 weeks abuarfrequencies (none, once or twice) of weeklycdaclasses
on the functional performance and physical actiletyels of older adults. It was hypothesized thath once and
twice a week dancing would significantly increas#eo adults’ functional performance and physicdivdy levels,
but that these effects would be greater when dgrieiice a week.

MATERIALS AND METHODS

Study Design

This study utilised a quasi-experimental clusterd@nised controlled design to compare the potebhgalkfits of
none, one or two dance sessions per week on tletidnal performance and physical activity levelotifer adults.
Prospective falls data was also collected, viaydailendars during the study, in order to gain spnediminary data
on the relative safety of dancing for older adults.

Participants

All participants were residents of retirement \ghs in the greater Auckland region of New Zealarith &
minimum age of 70 years. Retirement villages aceramon form of housing for adults over the agé®fears in
New Zealand and many other developed countriesst Mairement village residents live quite indepentty and
therefore are quite different to residents of agark facilities that have been described in otlmssijgal activity
studies [18, 27]. Residents of these latter fiedi are much more dependent on care staff forcbasd
instrumented activities of daily living than thaseruited from the retirement villages in the prestudy.

The main inclusion criteria for entry into this dyuwere that the participants had to state thay trmuld walk
unaided for several minutes, have no recent regealeent dance experience and no current injury edical
condition that might be made worse by participatiothe project. Participants were pre-screenéugus modified
Physical Activity Readiness Questionnaire (PAR-Qhe PAR-Q is a self-screening tool that is commarded by
fitness centre staff to determine the relative tyade possible risk of exercising for new membeasdxl upon their
responses to specific health history questions.es&hquestions address focus on cardiovascular sdisaad
symptoms, joint problems and medication used. ®hib PAR-Q score was calculated, any individual® wh
answered “Yes” to one or more questions were reéqdds gain medical clearance before enrollindiandtudy.

Approximately one third of the sample (i.e. thoseruited from the first retirement village) wasoakted to a
control group and the participants from the renmanietirement villages allocated to the intervemtipoups. Each
of the participants allocated to the interventionups were able to select his/her preferred daremuéncy (i.e.
once or twice a week). While we acknowledge th@hsan approach is not as robust as a randomiz&tdoted
trial, this design was used as approximately hiathe participants in each of the “interventiontirement villages
indicated that they would be unable to attend theiw scheduled dance classes per week. The denfograp
characteristics of the three groups are presentédble 1.

Table 1: Demographic characteristics of the three grticipant groups

Control Group| Once a Week Group Twice a Week Groug Between-Group|
(n=13) (n=18) (n=14) P Value
Gender (F/ M) 12/1 17/1 13/1
Age (years) 76.5+5.7 78.4+58 79.9+6.6 0.453
Height (cm) 156.7 + 3.8 161.6+£8.1 157.8+4.2 90.2
Mass (kg) 67.3+13.2 62.6 +4.6 69.7 £10.1 0.162

All results are mean +SD. F =female, M = male.
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Dance Program

The dance style used was characterised as a modeomtemporary dance genre modified for the taagetgroup
[28, 29]. It involved a balance of repetition, iaion and development of exercises that caterethioneeds of the
participants both as individuals and as a groupr ¢ve 12 week program. The physical demands ofdtece
classes were gradually progressed, with the irtittal weeks performed at a ‘very light to ‘lightténsity according
to the 15 point (6-20) Borg rating of perceived tio@ (RPE) scale. Over the following 10 weeks participants
increased the intensity of their dance movement® tpe ‘somewhat hard’ category. Similar to otresrent studies
[18, 30, 31], this was accomplished through smiatl gradual increases in physiological (e.g. dumatintensity
etc.), biomechanical (e.g. increased centre of igrasxcursion, bilateral to unilateral limb supposdtc.) and
expressive requirements of the movement vocabuBoge structured creative dance exercises, basediordual
interpretation of Rudolf Laban movement terminoésgwere included [28, 29, 32].

Each dance class consisted of warm-up, main damte@ol-down sections, with music used throughoasthof

these phases to increase enjoyment and aid iniginginlg various movement dynamics [18]. The wanmlasted
for 5-10 minutes and involved gentle joint mobiliglignment, body awareness and weight transferantieities,

as well as opportunities for individual choice axpression. The main dance section consistedocoéasingly
complex dance movements that offered varied dynamicexpressive phrasing of the upper and lowey.bddhese
provided accumulative complexity e.g. awarenessspHce, directional change, and use of levels wiiehe

progressed from the warm-up and included partnecidg and social interaction. A variety of propgls as
scarves and hats were used to encourage a vafietfistic upper body movements, phrasing and doatibn.

The participants were also encouraged and guiddulitd a short dance phrase (combination of moveg)en

further add to the creative dance element and dwige an appropriate aesthetic final outcome tocthsses [25,
32]. The cool-down lasted ~5 minutes and involgedtle movements of the major bodily joints as veslldeep
and slow inhalation and exhalation respiration egcl

Procedures

At both the pre- and post-training testing sessiafisparticipants completed functional performarssessments
and quantification of physical activity levels. &3 assessment sessions were conducted one waetophe start
of the intervention and within one week followirfget12 week dance program, respectively. FallssEts were

also obtained during the study. All researchersevi#inded to the allocation of the participantsthe Once or

Twice a Week dancing groups during all data cdliecassessment occasions.

Functional Performance Tests

Functional performance was assessed using thresgahyunctional performance tests (Timed Up and-G&JG;
Four Square Step Test - FSST; 30 sec Sit to St&W5) and the LLFI questionnaire using standardinethods.
The physical tests were used to assess varyingtolgeaspects of older adults’ functional performanespecially
mobility and dynamic stability [33-35] and lowertexmity muscular strength and endurance [36]. therSTS,
each participant performed one practice trial oéé¢trepetitions followed by one maximal trial onmuate later. For
the TUG and FSST, one practice and two recordat$ twere performed. One minute rest was given éatvirials
for the TUG and two minutes rest for the FSST asRBEST requires greater time to complete than W8.TTimes
were recorded using a digital hand-held stopwakdr. the tests where multiple trials were performig, best
(fastest) score was used for data analysis.

Timed Up and Go Test

The TUG test required each participant to rise frarohair, walk 3 m, turn around, and return to rttetarting
(seated) position [35]. Each participant was irtrd to complete the test “as quickly, but as gadel possible”.
The test-retest reliability of the TUG téstolder adults has been reported as excellent ith= 0.98 [33].

Four Square Step Test

The FSST required participants to step over 4 gieédoam (each ~ 1 m long) that were laid on treugd at 90°
angles and secured by tape to each other (likdus™gign) [34]. Each participant started in anstiag position in
the bottom left square facing forward with theietféogether. Participants were then required teendockwise
around the “plus” sign by moving forward, to thght, backward and then to the left so as to retoirthe starting
square and from there to reverse their path smighfat the starting position. Participants wiestructed to “try to
complete the sequence as fast and as safely ablposghout touching the pieces of foam. Bothtfemist make
contact with the floor in each square and if pdssiface forward during the entire sequence” [3%he test-retest
reliability of the FSST has been reported as ezne{ICC = 0.93-0.99) [34].
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30 sec Sit to Stand Test

For the STS test, each participant was asked tp $tdind and sit down as many times as possibR0Diseconds
from a chair (~43 cm high) that did not have any aests. The participant had their arms crossékeatvrist and
held against the chest throughout the trial. Test-tests reliability of the 30 sec STS has begorted as very
high-excellent with an ICC = 0.84-0.92 [36].

Late Life Function Index

The LLFI consists of 32 questions (using 5-poirkdrt scale) that examine older adults’ perceptimmshe degree
of difficulty encountered when performing activiighat could comprise aspects of their daily livinghese
qguestions comprised three dimensions: 1) uppereexty; 2) basic lower extremity; and 3) advancewdo
extremity [37]. The LLFI has excellent test-retestability (ICC = 0.91-0.98) for the three dimémss and overall
score [37, 38]. The validity of the LLFI is als@h as the lower extremity scale scores correlagbly (r = 0.74-
0.86) with the 10 item Physical Functioning ScalF{10), which has been considered the “gold sta¥idar
guestionnaire for assessing functional performancader adults. Compared to the PF-10, the LL&$ b wider
range of content coverage, less ceiling effectshattir relative precision across the spectrununétion [37].

Physical Activity Measures

The CHAMPS Physical Activity Questionnaire for Oldedults was used to assess participants’ levelshgtical
activity by facilitating recall of participation ia variety of low to high-intensity physical activiperformed during
a typical week in the past four weeks [39, 40].pdfticipants reported doing any of the listed\atidis, they were
asked to record the number of occasions the activdts normally performed per week and the averagatidn of
that activity. A research assistant was availéblassist the older adults completing the CHAMPSwall as the
LLFI) questionnaires if required, as such assistamas required in up to 25% of retirement villagsidents [41].

From the CHAMPS questionnaire, measures of toeajuency per week and estimated weekly caloric edipae
were derived for all specified physical activiti@s, well as a subset including only activities aderate or greater
intensities (based on an assigned MET valu®0). The test-retest reliability, measured asrwg weeks of the
estimated CHAMPS caloric expenditure measures ite good with an ICC = 0.62-0.76 [42]. The CHAMR&s
also been shown to exhibit moderate effect sizeeames (ES = 0.38 — 0.64) in older adults as dtrekphysical
activity programs [9].

Falls Rate

Some preliminary falls statistics were obtainedmyithis study to determine if the dance prograuh &iay effect on
falls rates. A fall was defined as “an unexpedaeent in which the participant comes to rest ongiteaind, floor or

lower level” [43]. Falls data were obtained via gpective daily record and a notification systenolaing monthly

reporting of falls to the investigators [43]. Diaethe short duration of this study and the sneathgle size, only the
number of falls were calculated and reported.

Data Analysis and Statistics

A three group pre- and post-test design was usexxamine the effect of dance frequency on the obsmg the
dependent variables (functional performance andsiphl activity). These analyses were all performasthg the
Pre-Post Parallel Groups Trial spreadsheets of lHedk4]. Prior to analysis, the functional perfance scores
were log transformed, the estimated energy expemdgicores were percentile transformed and theiqaiyactivity
counts were root transformed to reduce non-unifgrraf the data as recommended by Hopkins [44]. &lbr
comparisons in which significant between-group etéhces were observed at baseline, the analyses alsy
adjusted by using the participants’ baseline scasea covariate [1]. The means and standard dmwsapresented
in the Results are the back-transformed means eofrébpective log, percentile and root transformath.d The
magnitude of effect was determined by calculatingp&’s effect size. Standardised changes of <&Q®0, <1.2,
<2.0 and >2.0 were interpreted as trivial, smabderate, large and very large effects, respectiiy46]. For all
effect sizes, 90% confidence limits were calculated cited in the text where appropriate. Sigaifice was set at p
< 0.05 for all analyses.

RESULTS
There were no significant differences in the basekcores between any of the three groups for tiid Bnd
CHAMPS physical activity measures (Tables 2 and 3lowever, there were some significant inter-group

differences in the three objective functional perfance tests (Table 1). The Once a Week groupedcor
significantly better than the control group at Biasefor the TUG = 0.018, ES = -0.89 + 0.60) and ST|SX
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0.013, ES = 0.92 £ 0.59) tests. Similarly, the TevcWeek group scored significantly better thancthrol group
at baseline for the FSSP € 0.038, ES = -0.82 + 0.64) and ST5+0.049, ES = 0.77 + 0.64) tests.

A summary of the training-related changes in thecfional performance and estimated physical agtivieasures
for the three groups can be found in Tables 2-8peetively. As indicated in Table 2, a number ighsicant
between-group effects for the functional perforneameeasures were observed. Specifically, the Onééeak
group had a significantly greater improvement irFSp = 0.032, ES = -0.42 £ 0.32) than the control group
addition, the Twice a Week group had a significagtieater improvement in the tot@ € 0.042, ES = 0.73 £ 0.58)
and basic lower extremityp(= 0.011, ES = 0.83 + 0.51) LLFI scores and a rigniicant, but moderately greater
improvement in the upper extremitp € 0.147, ES = 0.65 + 0.74) LLFI scores than thetm®d group. No
significant differences were observed between theeGand Twice a Week groups for the changes ifutietional
performance scorep € 0.355-0.949, ES = -0.18 + 0.62 to 0.04 + 0.44).

Table 2: Changes in the functional performance athe three participant groups

Control Group (n = 13)

Once Pézek Group (n =18)

Twice per Week Group (n = 14)

Pre-Test Post-Test Change Pre-Test Post-Test €handgre-Test Post-Test Chan
Physical Tests
TUG (s) 9.84 +1.91 9.48 +2.41 -4% 8.31+151 1831.42 0% 859+1.85 8.56+1.86 0%
FSST (s) 1054+1.8 10.33+2.49 -29 1011+ 18394 +1.14*| -12% | 899+1.97 8.39%150 -79
STS (reps) 101+2.1 105+2.1 +59 129+3]9 0%3.3 +1% 122+3.1 12.6 £ 3.9 +3%
LLFI
Total Function 60.2+6.7 59.3+x7( -19% 59.1 #31¢. 63.0+9.0 +7% 54.5+8.5 60.8 £ 8.1* +12%
Upper Extremity 77.8 +10.7] 76.7 +14.6 -19 70.06¢1 76.2+12.2 +9% 70.0+15/4 78.8+15,5f +13%
Basic Lower Extr| 76.2 +13.3] 73.2+10.8 -49 69.75t6 75.4+14.0 +8% 66.0+12/4 76.4+142* +16%%
Adv Lower Extr 48.9+£13.0] 48.1+12.( -2%) 52.828 | 56.3+12.4 +7% 42.8+119 505135 +18%

All results are mean +SD. TUG = Timed Up and @stt FSST = Four Square Step test, STS = Sit tul$ést, s = seconds, reps = repetitions,
LLFI = Late Life Function Index, Extr = Extremithdv = Advanced, Change = the within-group perceetjpost test change. A positive
change in score is deemed beneficial for all outeoneasures with the exception of the Timed Up andr@ Four Square Step Test.
* Significantly greater (p < 0.05) improvement thére control group. T Non-significant but modehai@ffect size > 0.60) greater

improvement than the control group.

As can be seen in Table 3, a number of signifitetiveen-group effects were observed for the physicivity
measures. The Once a Week group had a significagrdater improvement in the estimated total energy
expenditure § = 0.028, ES = 1.28 + 0.91) and a non-significauit tmoderately greater increase in the estimated
moderate or greater intensity energy expenditpre (0.185, ES = 0.85 + 1.09) than the control grodgthough
there were no significant differences between tléc& a Week and control groups in any of the mezsaf
physical activity, there was a moderately gredtesrease in the estimated total energy expend{fure0.092, ES =
0.67 £ 0.66) for the Twice a Week than the cormgrolup. No significant differences between the Osog Twice a
Week groups were observed for the changes in thsiqai activity measurep E 0.093-0.578, ES =-0.17 £ 0.50 to

0.60 + 0.58).

Table 3: Changes in physical activity measures diie three participant groups obtained from the CHAMPS
Physical Activity Questionnaire.

Control Group (n = 13)

Once Pégek Group (n =18)

Twice per Week Group (n = 14)

Pre-Test Post-Test Change Pre-Test Post-Test €hangPre-Test Post-Test Chan
Est Total EE (kcal/wk) 1913 + 977 1871 + 1508 -2% 922+643| 2910 £847*  +51% 2429 + 1409 3618 * 29891+49%
Est Mod or Greater 1206 +£1045| 1314 + 1153 +9% 1027 +363 1632 + 742H#59% 1552 + 1215 2327 + 2696 +509
Intensity EE (kcal/wk)
Total Freg (counts) 25.7+ 145 28.9 + 152 +12% 5.42 10.8 25.2+10.8 -1% 325+154 33.7+13]1 +4%
Mod or Greater Intensity 64+7.1 74+49 +16% 6.7 £5.0 57+285 -15% .1 87.7 9.0+7.6 -1%
Freq (counts)

All results are mean +SD. Est = Estimated, EEnery expenditure, Freq = frequency, Mod = moder&tal/wk = kilocalories/week, Change
= the within-group percent pre-post test change.positive change in score is deemed beneficialafbputcome measures. * Significantly
greater (p < 0.05) improvement than the controlgyo T Non-significant but moderately (effect siz8.60) greater improvement than the

control group.
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Inspection of the falls data indicated a totalloke falls for the control group, two falls for tBeace a Week dance
group and one fall for the Twice a Week group asnbe 12 weeks. None of these six falls were desdras
serious. Of the three falls that occurred in titerivention groups, one happened during a danss.cla

DISCUSSION

The findings of the present study indicated thdeoldults obtained a number of significant beadfim 12 weeks
of dancing. Specifically, significant increasedunctional performance were found for the Once ee¥group in
an objectively measured mobility test (i.e. the FpSFurther, participants in the Twice a Week graaported
significant improvements in their total and basieér extremity function (as indicated by their LLE&dmponent
scores) as well as a moderate, albeit non-signifigacrease in upper extremity function. Thesenigicant
increases in measures of functional performance wensistent with a recent review of the literafiije in which
dancing significantly improved older adults’ furmtal performance in tasks requiring gait speedlitagand
dynamic balance.

With respect to the functional performance measwssd in the present study, no significant chaniges
performance were observed for the TUG or the SE&.teThis was initially surprising as significantreases in
older adults’ TUG [18, 19] and STS [18] performarie/e been reported in previous dance studies, #ase
including only one dance class per week [19]. éasion of the data revealed that the lack of changbkese scores
for the present study may have reflected differsnicehe baseline values. Comparison of baseégaslis revealed
that the control group in the present study pergatraignificantly worse in the TUG than the Once aek/group
and significantly worse than both groups in the STRurther, all participants in the present stuihgl(ding the
control group) performed substantially better tktaa participants of Holmerova et al. [18] and Youwt@l. [19] in
the TUG by about 1.5-4 s and in the STS by ~5 ittmes. Thus, the lack of any significant changehe older
adults’ STS and TUG performance for the two danwaigs in the current study may have reflected #ut that
they already possessed quite high levels of abilithese tests at baseline.

A significant improvement in FSST was observedtfe Once a Week group over the 12 week trainingrara.
Unlike the TUG and STS which require movementsregdpminantly one direction, the FSST examines tiktya
of older adults to move quickly and precisely inesior, lateral and posterior directions. As tleacke programme
incorporated movements in all of these three diwest it may be that the principle of specificitppdied here,
whereby the greater similarity of movements perfedrim the dance classes resulted in significantargments in
FSST but not the STS and TUG. Therefore, the t#Hck significant improvement in FSST performance tfee
Twice a Week group was surprising. This may havedver reflected the Twice a Week group’s signifita
better performance at baseline than the contraigraCompared to the literature, the Twice a Wewekig also had
mean scores approaching that of Non-fallers [34}, dubstantially better than Multiple-fallers [34)ider stroke
patients [47] and older adults with vestibular dikgs [48]. This would suggest that the partictpan the Twice a
Week group were already quite well functioning émmis of their FSST ability and may have had reddyivittle
potential for improvement in this test.

The significant increase in total and basic lowdreamity components of the LLFI, along with a ndgrsficant but
moderate increase in upper extremity LLFI perforosafor the Twice a Week group were also importamdifigs.
The LLFI assessed the older adults’ perceptiorthefiegree of difficulty they encountered perforgninvariety of
activities of daily living. Thus, significant incaises in these scores indicate that the older afdlitdhat the dance
program allowed them to more easily perform a rasfgactivities of daily living that involved the ppr and lower
body. The magnitude of these improvements (asasdeby effect size analyses) were moderate, hdtmet effect
of this improvement resulting in their group’s meseore changing from “Moderate Functional Limitagd to
“Slight Functional Limitations” [38]. The moderatalthough non-significant increase in the uppetbliLLFI
component was also of interest, as only two datwdies involving older adults have measured chamgegpper
limb function [49, 50], although this was limited tipper limb muscular strength for both studies.wduld
therefore appear prudent for more dance studiezamine changes in the upper body function of cddielts using
assessments that are more related to common &divit daily living. Results of the present stushay also
encourage dance practitioners and researcherslt@émore expressive upper body movements wittéir lance
classes for older adults in an attempt to furthgsrove aspects of upper body function.

Analysis of the CHAMPS physical activity questiomeadata indicated a significant increase in thinegted total
energy expenditure for all specified activities e Once a Week group, with a non-significant imatderate
increase in estimated moderate or greater interesigrgy expenditure also apparent. While thereewes
significant increases in estimated energy experaitor the Twice a Week group, a moderate albsigmficant
increase in estimated total energy expenditureafospecified activities was observed. Such altesay be of
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relevance as the Twice a Week group had a meaaaserof ~1200 kcal/wk. This increase in estimateergy
expenditure would likely be of health benefit fommy older adults [51] and was somewhat greater than
significant increase in energy expenditure repoktgdStewart et al. [39] in one of the original CHRE studies.
The increased levels of energy expenditure postaention for the dance groups appears novel, withother
studies having examined this issue previously. s€hmcreases in weekly energy expenditure arecpéatly

important due to the prevalence of obesity, metalsyindrome and other chronic co-morbidities ineolddults [12,
52, 53] and because many older adults may not perfofficient physical activity for health benefi&3, 54].

It was also interesting to note that the CHAMP Sadat/ealed no significant changes in the weeklgueacy of the

specified physical activities or the subset of matie or greater intensity physical activities fhe tdance groups.
This would mean that the increased estimated erexggnditure must have resulted from a greatertidarand/or

the intensity of individual exercise bouts.

In accordance with PROFANE guidelines [43], we udaily falls calendars to obtain prospective falida during
this study. Results indicated a small number @) of falls occurred during the 12 weeks of thedgtu As some
prospective data suggests that 39% of adults tieeadge of 65 years experience at least one faha[5], six falls
in 12 weeks would appear to be similar to that etgufor a sample of 45 older adults over this tiraene. In the
only other study to assess falls rates in oldeceia Jeon et al. [56] found significant reductiansalls rates for
130 older adults after 12 weeks of Korean trad#@latancing. Based on the results of the presedysind that of
Jeon et al. [56] as well as perhaps the significaprovement in the falls efficacy scale reportgdHackney et al.
[31], it would appear that older adult-specific darclasses are safe and either have no harmfuteffemay
actually reduce falls rates in this population. Heer, we acknowledge that further studies are rbdde
substantiate our preliminary observations.

It was interesting to observe no significant diéieces in response between the Once a Week and awi¢eek
dance groups for any of the outcome measures. &uebult may be interpreted in one of two wayse Tirst is
that there was a lack of statistical power to debstween-group differences in response. The skthat the
Once and Twice a Week dance groups actually expeéesimilar dancing-related gains in functionafq@enance
and physical activity. Inspection of the withimgp percentage change scores and the between-gffeap sizes
generally supports this second assertion, as ttgnitnae of these differences (with effect sizembdiivial to
small) was not overly large. These results suppoetious research in which even one dance claé&s19] or
resistance training session [16, 17] a week sicgnifily improved a number of measures of functigreaformance
in older adults. As not all older individuals mid¥e willing, or able, to devote enough time tteatl dance classes
on multiple days per week, public health messageslder adults should promote the message that ene
exercise (dance) class per week may have somdisagnibenefits.

We acknowledge some limitations of our study. Thajor limitation was that a quasi-experimental agsk
approach was used, with the participants self-sagdhe frequency of dance they performed eachkwe€he
primary issue with this design was the significhatween-group differences at baseline for soméefobjective
measures of functional performance. Another litidtawas that the study involved a relatively snsainple size
of 18, 14 and 13 participants in the Once a Weekicd a Week and control groups, respectively. Ssenple
sizes may have limited the power of some of théssitzal comparisons, particularly those for esti@thenergy
expenditure in which there was relatively high witlyroup variation. However, the authors are avedrenly three
other dose-response studies involving older adlifts16, 17]. These three studies have involvedpda sizes of 9-
12 older adults per group, with the study of Difiano-Donoghue et al. [17] also having no controlug. As the
sample sizes of these three studies are less lthanftthe present study, it would appear thatresults add much
to the literature. The other limitation was that anly compared Once and Twice a Week dancing, thargh at
least half of the older adult dance studies revieiwe Keogh et al. [5] involved three dance clagsmsweek. We
would therefore recommend that future studies iis #ivea should be conducted using random allocation
participants, involve the recruitment of a gresgample size and compare the effect of one, twotlree dance
classes per week to better understand the dosensspf dancing in older adults.

Irrespective of its limitations, the results ofglsitudy add much to the burgeoning literature erbénefits of dance
for the health and wellness of older adults [24, 34]. Results of this study suggest that a nundfgrhysical

benefits can be derived from even one dance class week; a result that has major implicationshtwsé older
adults who may only be able, or willing to dance®a week.
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CONCLUSION

The results of this study further support the vighat dance is a form of physical activity that denprove the
functional performance and increase physical dgtieivels in older adults. Importantly, it woulg@ear that some
of these improvements can be observed in 12 weaeks &s little as one dance class per week. Thés vsry
important finding as not all older individuals miagve the time or inclination to dance more than degeper week.
In conjunction with the findings of studies invatg other forms of exercise such as resistanceiniggithe results
of this study would suggest that public health rages should inform older adults that even one daassion per
week may be enough to obtain some significant imgmeents in functional performance and increasgshirsical
activity. Future research in this area should atsa@stigate the potential for once a week dandmgprovide
psychosocial benefits for older adults.
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