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The Nineteenth Century Il n the 1880s.. TODAY ...

Piano keyboards varied in size up until the late 1800s. » Famous European male composers/virtuosos had a
« Significant repertoire written between 1750 and 1850 when iﬂtron% |nIIuencet)|nlt[3||ano manufa;cturmg. 9 red S
the keyboard was smaller. lanufacturers built large concert venues and wante
. bigger instruments. l l
«  Women not encouraged to be public performers — for them, > « Their ‘house’ pianists — e.g. Liszt, Kalkbrenner —
p|an0 playlng was a SOCIalaCtIVIty Wlthln the home They performed to help market these p|anOS small—ha::ja;g apni:nii':;jtl;rym;re at risk Compounds technical difficulties
were expected to be dignified, feminine and graceful, and . Surgeons operated on some pianists to sever the
were discouraged from attempting certain repertoire. tendons between 4t and 5% fingers | l | |

« Separate competitions with different repertoire for women.

. Pianists stop playing  Reduced repertoires Inferior musical results  Longer learning times
Twenti eth century ...
* Repertoire has become ‘stretchier’ l l
« \Women often outnumber men in conservatories
» Increasing participation of Asian populations Reduces enjoyment iesn carers

Wh at ' s t he evidence for the " one si| ze | t s al l

. — 2. Blomechanics and ergonomics : ”
1. Performlng a.rtS medICIne . . . . 3' Plano Competltlon reSUItS Table 1: International Piano Competition Winners
Factors |nﬂuenC|ng technical and musical outcomes: e Dominance of males over females among prize winners in major Competition Total number of prize Number of first prize
: : o : " 1. Direct mechanical disadvantages from hand span not being well matched to keyboard size:- : i i winners winners
Wide range of evidence linking hand span to pain and injury from: . Ei bducti q t ) P J d international competitions, apart from Bach and Mozart. . s & | Tena = = [Tk
. Epidemiology Ingér abduction and curvature  Very few women from Asian backgrounds at the top level. s Bkl f bl el e o
. Clinical studies * Wrist and arm position « MTNA results in America (and EPTA UK) show drop-off of girls in S - - - - 5 -
Principles of biomechanics and ergonomics + Lateral hand movement higher age groups.
) : - : - : * Forward and backward hand movement « This drop-off is not observed in the MTNA string competition = = . s .
. Comparative studies using keyboards of different widths. . Percussiveness P 9 P i = - sz : : e
. : 2. Muscular tension and fatigue resulting from (1) Tondon 2 1 5% 6 1 2%
Srrong _ewden_ce_z that passages of fast octaves and large chords are as_somated 3. Added load on central nervous system from (1) and (2). e = : ol : 5 _
with pain and injury. These repeatedly force small hands out of the desirable _ Table 2: US MTNA competitions — number of first prize winners (1963/64 - 2015/16)
‘anatomically neutral’ position. Impacts of small hand spans. Tchaikovsky 43 8 16% n 1 8%
* Reduced power and Speed i B Gina Bachauer 65 14 18% 14 2 12%
Women are about 50% more likely to be affected than men. *  Reduced dynamic control and range, including voicing of chords & melody lines — — — —— = - - = 5 - .
«  Reduced rhythmic control e — e smees
Intensity of practice is also a risk factor — likely to be a compounding effect for * Less accuracy —or more practice needed to achieve accuracy Junior (11-14) 2 30 1 18 (Ch:pfgss) = = o ’ 2 =
small-handed pianists as they will often have to practice more than those with * Inferior legato apd ph.ras‘lng, .(e.g. legato octaves not POSS'P'e) T s - s - - e
larger hands (everything else being equal). . Braln pre-.o.ccup|ed with gejctmg the ngtes’ rather than musical outco.mes.. | Senior (15-18) 28 23 21 30 (Vienna)
The ideal position for the hand is ‘anatomically neutral’ for as much playing time as possible. e i = = o 5
Children as well as adults are affected. ] _ _ _ _ HRHNBATIS(I0-26) 22 16 13 “R Bach i 7 5% 3 7 5%
O0Three factors that deétfingerlength Bandwdth and angle df abductioreit ¢ h -
explain a surprisingly large number of technical difficulties that are often wrongly attributed to defects of R
coordination and studentship’ ....Otto Ortmann, 1929.

RIGHT HAND SPAN MEASUREMENTS - ADULTS
- - L] L] ’
Gender Difference Ethnic Differences Level of Acclaim @
. @
» The difference between male and female hand spans is  Hand spans (thumb to fifth finger) of Caucasians are Three categories: : .: -
significant. significantly larger than those of Asians (mostly Chinese in * International: international solo career in major venues, oo © =
« Results for thumb to fifth finger (1-5) and second to fifth finger the sample). internationally acclaimed recordings OR major sss & !
(2-5) spans follow the normal distribution. » But this difference is much smaller than the gender competition prize-winner, wide range of repertoire. ® :::::: z
difference within each ethnic group. « National: long-standing career in home country as :. :::::::: : e
Results for thumb to fifth finger maximum spans * For each gender, there is no significant difference in second soloist, chamber musician or accompanist, nationally- :: :::::::: ® @ Males
. . . . . . . . . . . . Int tional lai
- On average, males can reach one extra white key — their to fifth finger spans between the ethnic groups. (This means acclaimed recordings OR prize-winner in national es sssssess 335 s | National acclaim |
average span is one inch more than for females. that Asians have a relatively better 2-5 stretch than competition. ge Ssseesse 8ss
« The difference between the smallest female and largest male Caucasians in relation to total hand size. * Regional/Amateur: All others, including teachers, :!:::::::::‘::::
is more than the width of four white piano keys. occasional performers at community events, keen :::::::::::3:::3 e
. ' ' ' ' ' ® 000000000 °o0Q ©
Co.mpar’lng the results with a separate .smlalll study of | Results for thumb to fifth finger maximum spans amateurs or those who learnt for several years. & ::::::::3:55:5::! g
children's hand spans, we find that a Slgmflcant proportlon of Adult pianists — Male right hand 1-5 span by ethnicity — Key statistical measures : : . : ‘...:.:.....‘......:. 2
adult females (<7.5 inch span) have ‘child-sized’ spans. Results provide evidence than hand span is a factor in 00000000000000000050 500 80
Sample size ff:ca&an — lean — achieving international and to a lesser extent, national §§§§§§§§§§=§§§§§§§§§5555:35.
LI = At Ieme) 1 & efeem |23 SmelEr Ko Slemees MEREIres B nches S — w— e ——— acclaim. All Internationals had 1-5 spans above 8.5 inches. ® ¢0000000006o§09000000 3337 3:0 ® o0
P males Females 00 00000000000000000860 0000000000800 @ 00 O
Sample size 159 314 1688 ;32 ;j ;‘91(7) Adult pianistsc Righthand 1-5 spanbylevel of acclaimc Keystatisticalmeasures INEI::ES 05 06 0177 08 08 7 01‘9 02 03 04 01; 06 07 08 0290 8 01 02 0.231 04 05 06 0272 08 08 9 ;13 02 03 04 023‘31 06 07 03 0295 10 o1 022803 04 05 nzs; 07 03 03 ;; 01 02
I inches Centimetres Inches Centimetres e_lxrllmurr_1 96 22.8 8. 22.0 All adults International National Regional/Amateur
Minimum 7.8 19.7 6.4 16.3 : : 1 :
- Samplesize 473 12 51 410
Maximum 10.8 27.4 9.5 24.1 . . (
8.9 22.6 7.9 20.1 0.60 1.52 0.38 0.97 Inches Cm Inches Cm Inches Cm Inches Cm H O W m a n y p | a n | S t S h a V e S
' ' ' ' Deviation
gea:‘j ; 056 La3 053 L3 e P T ST —— Minimum 647 11631 881 [F22-4T| (V-2 [18:30 164 163 Benchmarks: 1-5 span — 8.5 inches (21.6 cm); 2-5 span — 6.0 inches (15.2 cm), based on:
andar - - - - - - = YEN I 108 274 108 274 102 26.0 10.5 26.7 o i ; ; : : i Gt th (1. th (o_
— comn ks R — - EI|m|_nat|ng tension in octaye playing, ab_lllty to ‘just’ play a 10 (1 5) and 7" (2 5),
Sample size 216 87 OIS WEE 82 210 95 240 85 216 82 20.8 considerable anecdotal evidence from pianists who have experienced ergonomically
. Adults (18+) | Frequency Curve by Gender . Adults (18+) | Right hand 1-5span (inches) v Gender Inches Centimetres Inches Centimetres StandardDeviation 0.71 1.81 0.52 1.32 0.57 1.45 0.70 1.77 Scaled plano keyboards (ESPKS).
gl wl| Minimum Bl e B 2 Zone A Zone B Zone C Zone D
w{ .y Maximum 9.5 24.1 9.0 22.9 120.0% Less than 7.6 76"to 85" 8 5"to 9.4” 9 4” or more
el T Arithmetic mean K0 20.2 7.8 19.8 ' = Int ; |
i £ 100 o nternationa | :
: w o 5 0.54 1.38 0.45 1.15 100.0% . .
T oy Deviation - 1
b Males i 80.0% 80.0% = National : |
= 20 70.0% Males 60.0% - : :
% = : = % 10 iF i S e00<70 | 700<80 | 80b<00  800<100 1000110 60.0% . 40.0% Regional/Amateur ; -
Right hand 1-5 span (inches) Right hand 1-5span (inches) 50.0% - B Asian 20.0% Females Males
« i U7 B 1 1
_ _ _ gg'gz’ m Caucasian 0.0% — l J Inches
Results for second to fifth finger maximum spans 2000 Less than 7.5 7.5 to less 8.5 or greater RH 15 span 56789 /12345678981234567890123456789012345678
« The male average is 6.7 inches (17 cm) compared with the 10.0% - than 8.5 _ Zone A Zone B Zone C Zone D
70t0<8.B8.0t0<9.09.0to< 10.0to ) Zones A& B Zones C & D
; Zone C: Large
Adults (18+) | Frequency Curve by Gender 10.0 11.0 g0.0% Regional/Amateur F Zone D: Verv Larae M: 24% F: 87% M: 76% F: 13%
20 70.0% | ey A ZonesA,B &C
100 60.0% Females M: 81% F: 100%
g %] Females o ig'ng National F _ | Proportions of adult pianists with* s meot*I I' a thands | q
g’ %1 Units in inches 30:00/2_ M Asian F = Female | ——— ‘SI’ hand: — ‘Large’ hands:
40 Males 20.0% - _ M = Male 1-5 spans less than 8.5” 1-5 spans 8.5” or more
0 . : : : : : , 0.0% - All females* 87.1% 12.9%
? * ’ Rigmﬁ_sspaﬂ (ir71ches) ’ ? . 6.0to<7.0t0<8.0to< 9.0t0 Caucasian males 20.2% 79.8%
7.0 8.0 9.0 100 0% 20% 40% 60% 80% 100T’ Caucasian females 82.3% 17.7%
ASian maies 29.9% 70.1% *Based on the ethnic mix in the
. e A . . Asian females 94.0% ) 6.0% sample of 473 pianists
Height versus hand span An Oaverageo female hand on different si z - e,
* From a separate study of university business students,
we found height to be a poor predictor of hand span. i ’
(R2= 0.41) Octaves | Ninths | | Tenths Chords Many of these
On standard (6.5 inch octave) keyboard - On standard (6.5 inch On standard keyboard While this female pianist has a 1-5 span difficulties simply
« Some short people can have quite big spans, and vice - Pain & tension builds up in long passages octave) keyboard - - Cannot play a tenth at all. which is ‘average’, her 2-5 span is smaller disappear on a
versa. - Excess forward & backward movement - Can only be played on
from black to white, with fingers near front of extreme f>r/ont I[e)d ye On DS5.5 N (approx 7/8 than oyerags: but not un_usual. o keyboard (here the
Business Students | Right hand 1-5span v Height, Linear fit ht k , g g ' nOI’mal Wldth) ® NOte the dIﬁ:ICUIty In playlng Certaln mlnor DSSSTM, OI' 7/8) that
1 white keys _ " chords on the standard keyboard. - j matches hand span.
R - Legato octaves generally not possible. - Can play a 10" on the A limited 2.5 q 4 orobl h olaving fast
g ~ _ Y ‘ , i imited 2-5 span causes widespread problems with playing fas
: On DS5.5N (approx 7/8 normal width) - Sgrrg;SV.V?d{[\r/])(arzprox 78 ‘Z\C,lgreaéig:i:\;?;e:;iﬁ the chordal passages, broken chords and arpeggiated figures,
& - Tension and pain due to mismatch between Can be plaved with { | , ' including:-
5 ‘o Alimi - Can be played with far " : » _ o
f hand span and keyboard is eliminated reater comfort - the extreme difficulty of leaping on to chords with fingers
5 - Can achieve legato octaves J : " stretched into awkward positions
= - Greater power and dynamic control - Equivalent position - P
reg P < y ‘ ; - excessive lateral hand movement to reach notes and lack of
5 - . i . 80 - Equivalent position to ‘average’ male adult. to ‘average’ male adult. legato when needed, and
Height (inches) ' -
- the frequent changes of hand position.

5. Strong anecdotal evidence Barriers to change The Future? Ll e

Evidence comes from many pianists who have difficulties with certain repertoire and/or have tried The major barriers to change are practical and cultural rather than PASK (Pianists for Alternatively Sized Keyboards) is specifically asking piano
alternative sizes, in particular men and women with 1-5 spans below 8.5 inches. Those with spans technological. These include: manufacturers around the world — both digital and acoustic — to produce g‘;ﬁ:gfs
between 8.5 and 9 inches (mainly men) also find advantages with certain ‘stretchy’ repertoire — greater * Lack of availability of keyboards of alternative sizes, so few pianists have keyboards in three standard sizes so that purchasers of new pianos have a
comfort with 9ths and 10ths, better control of dynamics etc. Some famous pianists (Ashkenazy. experienced and therefore understand the benefits of playing a keyboard that choice. The three sizes are the current large’ keyboard with 6.5 inch (16.5 cm)
: ’ . . ’ suits their hands. octave, plus two smaller sizes with 6.0 inch (15.2 cm) octave and 5.5 inch (14.1
!3aremb0|m, ,De Larrocha) mos‘t probably have (or had) spans in this range — "}’he” they say they have « Industry inertia and focus on the instrument rather than market testing cm) octave. These sizes have been named by Steinbuhler & Co. as DS6.5yy,,
small hands’ they really mean ‘small compared to many male concert pianists’. alternative keyboards among pianists, plus the strong tie to ‘tradition’. DS6.0K, and DS5.5K.
Some quotes from pianists and teachers:- * Incorrect assumptions and myths among teachers & pianists, including the The current ke : . : A . .
) : : : . yboard is 6too bigdo fo - f ab
‘| thus began the great discovery of what it feels like to play the piano with larger hands. It was like an epiphany. All the belief that one cannot easily adapt to a different size, a smaller keyboard will one quarter of mené.tvogesimaltbecas mg'hbreré .{?zgsccfi(tg? rf?)rtth {28t & dritl & Wom8nfe. cMi@rdR G Welfal flen.
touches and techniques in piano studies — and | stress ALL of them — were made easier by a factor of a hundred.’ Tuin one’s technique’, ‘good technique overcomes everything’, or implying that P e o B B: small
(Christopher Donison, Executive Artistic Director, Music by the Sea, and co-inventor of DS keyboards, British Columbia, stretching exercises can solve the problem. MALES DS 6.5nu FEALEs  Lors "% o =
Canada, 1998.) « Alack of belief in a future where alternatively sized keyboards will become M ¢ MALES DS5-5mm FEMALES
S s . . DS5.5:y

What a revelation! What unalloyed joy! For the first time in my life my hand fell properly on a full octave with no commonplace,_ with mter_changeable keyboards avgllaple_ In concert venues.

) : : : : . Hence, any child who might want to be a concert pianist is told they must e
stretching. | could get a 9th with the same slight stretching | had with an 8th, a 10th was even possible. Chords also felt learn to plav the current ‘larae’ kevboard Cilarge
natural and relaxed - as they should be!....I could execute scales and arpeggios cleanly and with minimal adjustment. pray ge xeyboa p : . . Gl 5%
Soon | was playing with a smooth and confident touch. | was so excited and happy | do believe | teared up a bit, so many * Assumptions about famous pianists with ‘small hands — without considering =
thanks to you [Dr Carol Leone] and David Steinbuhler for this opportunity..... As an engineer | learned the first law of their actual hand span in relation to male and female hand span statistics,

what repertoire they might have avoided, whether they suffered from pain or
injury, and whether they might have reached even greater heights with a
narrower keyboard.

« Unkind and selfish attitudes, such as ‘using a smaller keyboard is cheating’,

ergonomics is never try to adapt a human being to the machine - you adapt the machine to the human being. Your efforts
are helping to eliminate unnecessary pain, adding years to a pianist's playing life, and - greatest of all - opening up so
much glorious music hitherto closed to those of us with smaller hands.” (Jon Bromfield, Arizona, 2015).

‘For me, the most enjoyable aspect of playing on the reduced-size keyboard is how it felt: finally | was playing on a piano pianists should just ‘get over it’ and work harder, smaller keyboards are ‘toys’,
that was the right size for me. It was as if | had been trying to walk around in shoes that were a size too big and then at playing them is ‘sissy’, etc.

last | got a pair that was the right size. Everything, from runs and leaps to sound and memorisation, was easier. Also, | « Many pianists with small hands are discouraged from admitting that they

had to spend less time working on the technical issues, which allowed me to focus more on the musical issues. My would prefer a smaller keyboard for fear of being labelled and hence

senior recital that | played on the reduced-size keyboard ..... was by far the strongest piano performance | ever gave.’ jeopardising their performing careers.

(Nicole Halton, New York 2009). Rationalisations such as ‘I like to make things hard for myself’!

‘Our expectation was that it might take days or weeks to adjust to this keyboard. In fact, we found that it generally takes a

pianist less than an hour....Those who regularly play both keyboard sizes, as | do, are familiar with both, much as one :

might be if driving two family cars. Organists and harpsichordists regularly deal with this phenomenon without problems, F U rt h er I n fO I’ m a.t | O n

Violinists who also play the viola experience the same type of dual ability. All references are available in a separate bibliography. This, and other hand-outs
| often witness pianists place their hands for the first time on a keyboard that better suits their hand span. How often the are available for download from: www.cicadabay.com/pianos

pianist spontaneously bursts into tears. A lifetime of struggling with a seemingly insurmountable problem vanishes in the Relevant websites:

moment they realise, "It's not me that is the problem; it is the instrument!" Following on that, the joy of possibility www.smallpianokeyboards.org

overwhelms them.” (Dr Carol Leone, Chair of Keyboard Studies, Meadows School of the Arts, Southern Methodist www.paskpiano.orq

University, Dallas, Texas). www.facebook.com/pask.piano o 1

‘I couldn’t ever get a Chopin Etude to performance level. Now | can!” (Linda Gould, Canada, 2011). www.steinbuhler.com L Sespuscioilensing

www.smallpianokeyboards.org

For interested technicians:- www.facebook.com/groups/TASKPiano/ Where to try these keyboards? See: http://www.smallpianokeyboards.org/resources-and-links.html. Universities offering tuition and try-outs include
Email: rhonda@cicadabay.com Meadows School of the Arts, Southern Methodist University, Dallas, Texas. Contact Dr Carol Leone on: cleone@mail.smu.edu

‘I can now play for much longer and continue to play every day [on a DS5.5N keyboard]. | don’t get frustrated from the
pain and from being limited in my playing.’ (Jen McCabe, Ontario, Canada, 2009).
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