Loss  in  Movement  as  
the  Game  Progresses
by Noah Woodward

T

he story is among the classics in baseball history. The major players were Pedro
Martinez, Grady Little and some numbers. It was the seventh game of the 2003
American League Championship Series, and Martinez was about to make his third
trip through the Yankees lineup even though he had thrown 115 pitches. When Little
DVNHG0DUWLQH]LQVLVWHGKHZDVÀQH7KHVLWXDWLRQVXJJHVWHGKHZDVQ·W
Martinez had a great 2003 season. He came in third in American League Cy
Young Award voting after he posted a 2.22 ERA (the lowest in the majors) and a
1.04 walks and hits per inning pitched, or WHIP (second-lowest). Martinez actually
managed to strike out more hitters in fewer innings than his competitor in the Cy
Young race, Roy Halladay.
2QWKHRWKHUKDQG+DOODGD\SRVWHGDUHFRUGWKDW\HDUDQGLW·VSUREDEO\WKDW
VLPSOHIDFWWKDWSURSHOOHGKLPWRWKHWRSRIWKH&\<RXQJYRWLQJ0DUWLQH]·V
record surely cost him, though it understated his contributions to the Red Sox that
season.
7KHDFFXPXODWLRQRIZLQVLVDÀFNOHSXUVXLWEXWRQHWKLQJDSLWFKHUFDQGRWR
maximize his chances of picking up a win is to simply stick around. Good pitchers
who are able to pitch deep into the later innings of games are more likely to receive
run support, at the same time keeping the ball out of the hands of less-skilled middle
relievers. Halladay, for instance, was a horse in 2003. He averaged about seven and a
third innings per start, and completed nine games all by himself.
Martinez, on the other hand, averaged somewhere around six and a third innings
per start, and threw just three complete games. Martinez pitched no more than seven
LQQLQJVLQDOOEXWÀYHRIKLVVWDUWV<RXFDQWKLQNRIKLPDVDGHFDGHROGYHUVLRQ
of Stephen Strasburg, but with a perfectly healthy elbow and a little more attitude.
So why exactly was Martinez so limited in his usage? The most convincing
evidence comes in a troubling pattern that he exhibited that season. Martinez was
XQWRXFKDEOHIURPSLWFKHVRQHWKURXJKLQKLVVWDUWVZLWKDULGLFXORXV
strikeout-to-walk (K/BB) ratio, allowing just two home runs in 181 plate appearances. From the next pitch on, however, everything seemed to go downhill. If we
ORRNDWRSSRQHQWRQEDVHSOXVVOXJJLQJSHUFHQWDJH 236 LQWHUPVRIÀYHSLWFK
intervals, here is what we see from him:
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3LWFKHV
3LWFKHV
Pitches 51-75: .588
Pitches 76-100: .644
Pitches 101+: .706
0RVW SLWFKHUV· SHUIRUPDQFHV GHFOLQH GXULQJ D JDPH MXVW OLNH 3HGUR 0DUWLQH]·V
This past season in the majors, batters had a .700 OPS against starting pitchers the
ÀUVWWLPHWKURXJKWKHOLQHXSWKLVVWDWLVWLFMXPSHGWRWKHVHFRQGWLPHWKURXJK
How about the third? .760. Strikeout rates, walk rates, and extra-base hit rates appear
to correlate pretty well with times through the order, too. Roster limitations aside,
we understand that the ideal workload for most pitchers is less than a dozen batters
per game.
Familiarity is probably one reason for the within-game decline. As batters become
PRUH IDPLOLDU ZLWK WKH SLWFKHU·V VWXII DQG DSSURDFK WKH\ DGMXVW GXULQJ WKH JDPH
learn to lay off certain pitches and better time their swings.
But how much within-game performance loss is due to familiarity, and how much
LVLQIDFWGXHWRIDWLJXH"7KLVLVQHDUO\LPSRVVLEOHWRDQVZHUEHFDXVH\RXFDQ·WKDYH
ZLWKLQJDPHIDPLOLDULW\ZLWKRXWIDWLJXH7KDWLV\RXFDQ·WKDYHDKLWWHUIDFHDSLWFKHU
PXOWLSOHWLPHVLQDJDPHZLWKRXWWKDWSLWFKHUÀUVWWLULQJKLPVHOIRXWE\IDFLQJRWKHU
hitters along the way. Because of the way the game is played, a pitcher usually throws
at least 30 pitches before facing the same hitter twice.
For this reason, traditional and sabermetric measures of success, dependent on
SLWFKFRXQWDUHLQÁXHQFHGE\ERWKIDPLOLDULW\DQGIDWLJXH5XQVDOORZHGVWULNHRXWV
SHUQLQHLQQLQJVDQGHYHQVZLQJLQJVWULNHUDWHVDUHLQÁXHQFHGE\WKHTXDOLW\RIWKH
pitch thrown, and the knowledge that a hitter gains from previous at-bats in the same
game.
If we want to try to isolate the impact that fatigue has on effectiveness, then we
KDYHWRIRFXVVROHO\RQSLWFKTXDOLW\)RUWKHSXUSRVHVRIWKLVVWXG\,ZLOOGHÀQH
SLWFKTXDOLW\RU´VWXII·µDVWKHFRPELQDWLRQRIVSHHGDQGPRYHPHQWRIDIDVWEDOO$
VWDUWHUZKRSRVVHVVHVDIDVWEDOOZLWKERWKRIWKHVHTXDOLWLHVPLVVHVPRUHEDWVWKDQWKH
average starter, and also prevents more runs with the pitch.
/HW·VQRWWDNHWKLVDVVHUWLRQDVIDFW,QRUGHUWRHYDOXDWHWKHFRQQHFWLRQEHWZHHQ
positive performance, velocity and movement, we need data on each of these three
things. Fortunately, we have PITCHf/x for that.
:H·UHHQWHULQJDQHUDLQZKLFKDOOPDMRUOHDJXHEDOOSDUNVDUHJRLQJWRKDYHFDPHUDV
SRLQWHGDWDQ\WKLQJWKDWPRYHVRQWKHÀHOG,QIDFWWKLVHUDKDVDOUHDG\EHJXQ6SRUWYLVLRQ·V3,7&+I[V\VWHPKDVDOORZHGXVWR URXJKO\ FODVVLI\SLWFKW\SHVVSHHGV
ORFDWLRQV HWF 7KH WHFKQRORJ\ LVQ·W SHUIHFW EXW LW KDV JLYHQ XV VRPHWKLQJ WR JHW
excited about over the past few years. One useful bit of information that PITCHf/x
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SURYLGHVLVSLWFKVSLQGHÁHFWLRQYDOXHVZKLFKKHOSXVHVWLPDWHSLWFKPRYHPHQW,Q
WKLVDUWLFOH,·PJRLQJWRFRQVLGHUKRZWKHVHYDU\ZLWKSURGXFWLRQDQGIDWLJXH
Before I go any further, I want to bring up concerns that others have regarding
WKHXVHRIVSLQGHÁHFWLRQHVWLPDWHVSURYLGHGE\3,7&+I[2QHWKLQJ,VKRXOGPDNH
FOHDULVWKDWVSLQGHÁHFWLRQLVPHDVXUHGDVWKHKRUL]RQWDODQGYHUWLFDOGHYLDWLRQIURP
a straight-line path, and notDFWXDOSLWFKPRYHPHQW6SLQGHÁHFWLRQYDOXHVDOVRGRQRW
LQFRUSRUDWHRXWVLGHIRUFHVOLNHJUDYLW\DQGGUDJ:KLOHVSLQGHÁHFWLRQLVQRWH[DFWO\
the same thing as movement, it does act as a valuable proxy for it.
Look at the charts below. The data behind these graphs include over 1.5 million
fastballs thrown by starting pitchers from 2010-2013. FanGraphs calculates the run
value of every pitch by looking at one of two things:
 If the ball is put in play, the run value of the outcome.
 ,IWKHEDOOLVQ·WSXWLQWRSOD\WKHUXQYDOXHRIWKHFKDQJHLQFRXQW
5XQYDOXHVDUHH[SUHVVHGDV´OLQHDUZHLJKWVµLQZKLFKWKHDYHUDJHUXQYDOXHLVVHW
at zero. In 2003, for instance, the average run value of a single was 0.45 runs, while
WKH DYHUDJH UXQ YDOXH RI D VWULNH RQ D  FRXQW ZDV  UXQV WKDW·V D QHJDWLYH
QXPEHU $Q\GLIIHUHQFHLQWKHSLWFKHU·VIDYRULVDQHJDWLYHZKLOHDQ\GLIIHUHQFHLQ
WKHEDWWHU·VIDYRULVSRVLWLYH
The process for assigning run value to a ball or strike was pioneered by Hardball
7LPHVZULWHUV-RVK.DONDQG-RKQ:DOVK DVZHOODV)DQ*UDSKV·'DYH$OOHQ VHYHUDO
\HDUVDJR,WLVGHWHUPLQHGE\DQDO\]LQJWKHGLIIHUHQFHLQRXUH[DPSOHRIWKHÀQDO
RXWFRPHRIDOOSODWHDSSHDUDQFHVWKDWKDYHDFRXQWDQGWKHÀQDORXWFRPHRIDOO
plate appearances that have a 1-2 count. The difference is the run value of the ball.
<RX·OO ÀQG D VLPLODU DSSURDFK HOVHZKHUH LQ WKLV Annual LQ -RQ 5RHJHOH·V DUWLFOH
about the strike zone.
Anyway, each graph depicts the relative effectiveness (in terms of runs allowed
or prevented per pitch thrown) of the pitch characteristics that I described above. In
WKHÀUVWZHVHHWKDWYHORFLW\LVVWURQJO\UHODWHGWRUXQSUHYHQWLRQ$VWKHYHORFLW\RI
a fastball increases, the run values go down—meaning that the pitch results in fewer
runs scored.
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We see similar trends in the next two graphs, which depict vertical and horizontal
VSLQGHÁHFWLRQ$VWKHJUDSKVVKRZWKHPRUHGHÁHFWLRQRQDSLWFKWKHIHZHUUXQV
allowed, on average.
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:LWKRQHFDYHDWSLWFKHUVDOORZIHZHUUXQVRQSLWFKHVZLWKPRUHVSLQGHÁHFWLRQ
In fact, a two-inch increase in horizontal (or vertical spin) appears to have roughly
WKHVDPHHIIHFWRQUHVXOWVDVDWZRPLOHSHUKRXULQFUHDVHLQYHORFLW\7UXHZHFDQ·W
ORRNDWWKHVHUHVXOWVLQDYDFXXP³EXWLWLVFOHDUWKDWVSLQGHÁHFWLRQPDWWHUV
What is our one caveat? Both types of spin interact with each other and with
velocity, and this interaction explains the peaks we see in the spin graphs above.
$GGLQJPRUHYHUWLFDOVSLQGHÁHFWLRQWRSLWFKHVWKDWDOUHDG\KDYHWKUHHWRVL[LQFKHV
of it appears to produce worse outcomes for pitchers, but remember that these pitches
often have larger horizontal spin components (think two-seam fastballs and sinkers).
1RZWKDW,KDYHH[DPLQHGWKHUHOHYDQFHRIYHORFLW\DQGVSLQGHÁHFWLRQ,ZDQWWR
look at how these fastball characteristics are affected by fatigue.
Fastball velocity, as it relates to fatigue, has been fairly well researched. In 2011,
Jeremy Greenhouse of Baseball Prospectus came out with a study suggesting that
velocity peaks around pitch 20 and steadily declines throughout the rest of a start.
7KDW·VZK\LWPDNHVVHQVHWKDWÁDPHWKURZHUVOLNH$UROGLV&KDSPDQRIWHQIDFHSLWFK
count limits of 20-30 pitches in an outing, because this type of reliever relies heavily
on velocity and (not much else) to be successful.
:KLOH *UHHQKRXVH ORRNHG DW RQO\ D SLWFKHU·V IDVWHVW  SHUFHQW RI DOO IDVWEDOOV
thrown, my sample of all fastballs thrown suggested that fastball velocity peaks a
little earlier than 20 pitches. I also found that velocity then declines from this peak
IRUDERXWWRDGGLWLRQDOSLWFKHVEHIRUHÁDWWHQLQJRXWIRUWKHUHVWRIDVWDUW,W
is worth noting, however, that while fatigue clearly drives velocity downward, some
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pitchers also demonstrate the ability to increase velocity in tough situations. You can
UHDGPRUHRQWKDWÀQGLQJE\FKHFNLQJRXW5RHJHOH·VUHFHQWZRUNIRU%H\RQGWKH%R[
Score.
While the average major league pitcher loses velocity as the game progresses,
almost one in four gains at least a little bit of velocity while throwing more pitches.
Who are these pitchers, and what makes them so special? Justin Verlander throws
hard, and it turns out he gains more velocity per pitch than any other starter in the
JDPH,·OOKDYHPRUHRQKLPODWHU7KHUHVWRIWKHVHSLWFKHUVDUHQ·WH[DFWO\VRIWWRVVHUVHLWKHU'HUHN+ROODQG0D[6FKHU]HUDQG(GZLQ-DFNVRQDOOKDYHOHDJXHOHDGLQJ
fastballs in terms of velocity, and all three post at least modest gains as they pitch in
a game.
+RZHYHUWKHPDMRUV·WKUHHKDUGHVWWKURZHUV0DWW+DUYH\6WHSKHQ6WUDVEXUJDQG
Jose Fernandez, all are in-game velocity losers. By and large, the sweet spot for those
ZKRJDLQYHORFLW\LVDEDVHOLQHIDVWEDOOLQWKHPSKUDQJH
6R ZKDW DERXW WKH RWKHU FRPSRQHQW WKDW KHOSV PDNH XS ´VWXIIµ³PRYHPHQW"
,·P QRW VXUH KRZ DQ\RQH³FRPPHQWDWRUV SLWFKLQJ FRDFKHV RU HYHQ VFRXWV³FDQ
GHWHUPLQHZKHQDSLWFKHUKDVORVWDQLQFKRUWZRRIPRYHPHQW,WGHÀQLWHO\PDNHV
VHQVHWKDWIDVWEDOOVÁDWWHQRXWDVDSLWFKHUIDWLJXHVEXWUHDOO\KRZGRZHDFWXDOO\
know that this happens?
,QDWWHPSWLQJWRDQVZHUWKLVTXHVWLRQ,H[DPLQHGWKHUHODWLRQVKLSEHWZHHQVSLQ
GHÁHFWLRQYDOXHVDQGSLWFKFRXQW³ZKLFKVHUYHVDVDPHDVXUDEOHLQGLFDWRURIIDWLJXH
7KLVWHFKQLTXHUHTXLUHGJURXSLQJDQGDYHUDJLQJRIWKRXVDQGVRIIDVWEDOOVSLQGHÁHFWLRQYDOXHVDFFRUGLQJWRSLWFKFRXQWOHYHODQGFUHDWLQJXQLTXHUHJUHVVLRQ´VORSHVµ
(or trend lines) for each pitcher in my sample. Positive slopes indicate that a pitcher
gains fastball movement throughout a start, and negative slopes indicate the opposite. Composite slopes combine horizontal and vertical components.
The chart below depicts the number of starting pitchers who experience horizontal, vertical and composite movement gains and losses as a result of fatigue. So, for
example, 74 starting pitchers lose horizontal movement as they throw more pitches.
7KH LQIRUPDWLRQ SUHVHQWHG SURYLGHV PL[HG VXSSRUW IRU ZKDW ,·P VXUH PRVW RI XV
WKRXJKWWREHWUXH0RVWVWDUWLQJSLWFKHUVORVHIDVWEDOO´KRSµDVWKH\IDWLJXHDQG
PRVWDOVRORVHRYHUDOOVSLQGHÁHFWLRQ+RZHYHUWKHVDPHFDQQRWEHVDLGIRUKRULzontal spin.
Component
Horizontal  Spin

Losers

Gainers

%  Losers

74

71

51.0%

115

30

79.3%

Composite  Spin

111

34

76.5%

Velocity

109

36

75.2%

Vertical  Spin
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7KLVWDEOHLVQ·WHQRXJKWRKHOSXVFRQFOXGHWKDWIDWLJXHZHDNHQVPRYHPHQW:H
QHHGWRNHHSLQPLQGWKDWDSLWFKHUZKRORVHVVSLQGHÁHFWLRQLQRQHGLPHQVLRQPLJKW
EHJDLQLQJLWLQDQRWKHUDQGWKLVH[FKDQJHPLJKWDFWXDOO\EHQHÀWWKDWSLWFKHU
)RUH[DPSOHVSLQGHÁHFWLRQUHDGLQJVIRUVWDUWHUVZKRWKURZWZRVHDPIDVWEDOOV
are tricky to interpret. It makes sense that pitchers would gain horizontal movement
at the expense of vertical movement, so a loss in vertical movement can be associated
with better results for this type of pitch. These pitchers should not be confused with
DQRWKHUPRUHFRQFHUQLQJJURXS³WKHFRPSRVLWHVSLQGHÁHFWLRQORVHUV7KHVHSLWFKers lose both horizontal and vertical movement as a result of fatigue.
%HORZ,·OOGLVFXVVDIHZSLWFKHUVZKRORVHLQWHUPVRIVSLQGHÁHFWLRQDQGYHORFLW\
,·OOPDNHFRQQHFWLRQVEHWZHHQWKHVHWUHQGVRQRYHUDOOSHUIRUPDQFHZKHQSRVVLEOH
and then do the same for those who notably resist the effects of fatigue on fastball
effectiveness.
The Losers

Jake Westbrook
7KLV\HDUROGVWDUWHUVXIIHUVIURPPDMRUIDWLJXHLVVXHV,WLVQ·WWRXJKWRVSRWWKH
impact that his lack of fastball endurance has on his performance. Westbrook is not
DEDGVWDUWHUIRUWKHÀUVWIHZLQQLQJVRIDJDPHEXWKHLVDQDZIXORQHLQWKHPLGGOH
and late innings as his pitch count rises. His K/BB ratio plummets from around
WRDIWHUKLVWKSLWFKZKLOHKLV236DJDLQVWMXPSVIURPWR:HVWEURRN·VIDVWEDOOYHORFLW\GHFOLQHVDERXWPSKSHUSLWFKHVDQGWKHKRUL]RQWDO
VSLQGHÁHFWLRQKHJHWVRQLWGHFOLQHVE\DERXWDQLQFKSHUKXQGUHG)RUDSLWFKHUZKR
relies on sinker-type movement, these trends are troubling.
Jason Marquis
0DUTXLVORVHVLQFKHVRIKRUL]RQWDOPRYHPHQWDQGPSKRIIKLVVLQNHUSHU
RQHKXQGUHGSLWFKHV)RU0DUTXLVWKHUDZUHVXOWVGRQ·WUHÁHFWWKHGHFOLQHKHVHHV
in sinker effectiveness. This may be because he cuts his sinker usage from about 64
SHUFHQWDWWKHVWDUWRIDJDPHGRZQWRDERXWSHUFHQWE\WKHWKSLWFK0DUTXLV
NQRZVWKDWKLVVLQNHULVQRWDSOXVRIIHULQJE\WKHÀIWKLQQLQJRIDVWDUWDQGKHEHJDQ
to rely heavily on his slider last year to compensate.
Roy Halladay
Remember him? It has been 10 years since he won that Cy Young in 2003. We can
RQO\VSHFXODWHDVWRWKHLPSDFWRIZHDUDQGWHDURQ+DOODGD\·VLQJDPHHQGXUDQFH
but it is clear that he now becomes less effective as he throws more pitches. Halladay
loses horizontal movement on his sinker and on his cutter at a rate that is greater
WKDQDOORWKHUTXDOLÀHGVWDUWHUVH[FHSW0DUTXLV+HDOVRORVWRQDYHUDJHPLOHV
SHUKRXUSHUVWDUWRYHUWKDWVSDQ+DOODGD\·VGHFOLQLQJZLWKLQJDPHIDVWEDOOXVDJH
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PLUURUHGLWVFKDQJHLQTXDOLW\SUHWW\ZHOORYHUWKHSDVWWZR\HDUVDQGKLVRIIVSHHG
SLWFKHVNHSWKLPDÁRDWXQWLOKHEURNHGRZQLQ

Travis Wood
Last year, high pitch counts really were a problem for the Chicago left-handed
VWDUWHU :KLOH KH SHUIRUPHG PXFK EHWWHU WKDQ WKH OHDJXHDYHUDJH SLWFKHU KLV ÀUVW
WZRWULSVWKURXJKDOLQHXSKHWHQGHGWRFROODSVHLI&XEVPDQDJHU'DOH6YHXPOHDQHG
RQKLPIRUDQ\PRUHWKDQWKDW)URPSLWFKHVLQ:RRG·V236DJDLQVWZDV
.586. From pitch 76 on, his OPS-against rose by 231 points to .816. Wood was essenWLDOO\WKLVSDVW\HDU·V3HGUR0DUWLQH]
:RRGWKURZVWKUHHGLIIHUHQWW\SHVRIIDVWEDOOV2QWKHZKROHKHORVHVDERXWµ
RIKRUL]RQWDOIDVWEDOOGHÁHFWLRQIRUHDFKSLWFKHVWKURZQZKLOHDOVRORVLQJ
mph per fastball over that same span. These amounts may not seem large, but they
ERWKUDQNLQWKHWRSSHUFHQWRIDOOVWDUWLQJSLWFKHUV)LQDOO\:RRG·VYHUWLFDOVSLQ
GHÁHFWLRQGHFUHDVHVHYHUVRVOLJKWO\DVKHIDWLJXHV%HFDXVH:RRGORVHVLQWHUPVRI
FRPSRVLWHPRYHPHQWDQGLQWHUPVRIYHORFLW\ZHFDQDUJXHZLWKFRQÀGHQFHWKDWKH
ORVHV´VWXIIµDVKLVSLWFKFRXQWULVHV
The Gainers

Justin Verlander
:H DOO NQRZ WKDW EDVLF KXPDQ OLPLWDWLRQV GRQ·W UHDOO\ DSSO\ ZKHQ LW FRPHV WR
9HUODQGHU'HWURLW·VDFHJDLQHGDQDYHUDJHRIPSKSHUSLWFKHVWKURZQIURP
2012-2013, and he leads in this category by a large margin.
He struck out almost 27 percent of all batters he faced last year after the 100-pitch
PDUNDQGKHDOORZHGDWRWDORIVHYHQH[WUDEDVHKLWVLQSODWHDSSHDUDQFHV7KH
righty is able to gain a modest 0.28 inches of horizontal movement per 100 pitches
RQKLVIDVWEDOODQGKHGRHVWKLVZLWKRXWVDFULÀFLQJDQ\YHUWLFDOKRS
Chris Tillman
7LOOPDQ·V VWULNHRXW UDWH DQG ZDON UDWH LPSURYHG DV KH PDGH KLV WULSV WKURXJK
opposing lineups last year. In doing so, he won over Orioles fans while establishing
KLPVHOIDVWKHWHDP·VPRVWGHSHQGDEOHVWDUWHU7LOOPDQLVDYHORFLW\JDLQHUDGGLQJ
DERXWPSKSHUSLWFKHVWRDSOXVRIIHULQJ%XW7LOOPDQLVDOVRXQLTXHLQWKDW
KHGRHVQ·WORVHKRUL]RQWDOPRYHPHQWZKLOHVWHDGLO\JDLQLQJYHORFLW\WKURXJKRXWWKH
course of a start.
Jorge De La Rosa
,QOHIWKDQGHU'H/D5RVDJDLQHGDQDYHUDJHRILQFKHVLQKRUL]RQWDO
VSLQ GHÁHFWLRQ SHU  SLWFKHV DUJXDEO\ WKH KLJKHVW LQJDPH ODWHUDO VSLQ LQFUHDVH
IRUDQ\TXDOLÀHGVWDUWHUWKURZLQJDVLQNLQJIDVWEDOO+HLVDVXUSULVLQJOHDGHULQWKLV
FDWHJRU\EXWWKHUHVXOWVEDFNXSKLVFRQVWDQWO\LPSURYLQJIDVWEDOOTXDOLW\
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8QOLNHPDQ\RWKHUKRUL]RQWDOVSLQJDLQHUV'H/D5RVDGRHVQ·WORVHYHORFLW\,Q
fact, he gains almost a full mile per hour per 100 pitches thrown. His strikeout
QXPEHUVDOVRUHPDLQVWDEOHDVKLVSLWFKFRXQWVPRXQW,QSLWFKHVRQHWKURXJK'H
La Rosa struck out around 14 percent of all batters he faced. His strikeout rate for
any pitch after that point was about 13 percent. Tommy John surgery looks to have
FUHDWHGWKHSHUIHFWH[DPSOHRIDQWLIDWLJXHLQ'H/D5RVD

Other Tommy John Survivors
'H /D 5RVD·V VWURQJ UHFRYHU\ DQG UHVLVWDQFH WR IDWLJXH PRWLYDWHG PH WR WDNH D
closer look at other starters who pitched in 2012 or 2013 with fresh ulnar collateral
ligaments in their elbows. Westbrook, Strasburg, John Lackey and Adam Wainwright
are some of the most recent pitchers to go through this process and live to pitch in
HLWKHURU:HDOUHDG\NQRZWKDW:HVWEURRNGRHVQ·WKDQGOHIDWLJXHZHOOEXW
OHW·VVHHLIWKHRWKHUVKHOGXSEHWWHU
7KH\GLGQ·W$OOWKUHHVDZPRGHUDWHWRVHYHUHGHFOLQLQJIDVWEDOOYHORFLWLHVE\SLWFK
FRXQWLQ/DFNH\OHDGVDOOVWDUWHUVZLWKDOPRVWWKUHHPSKORVWIURPKLVÀUVW
pitch to his 100th. Wainwright and Strasburg lost 1.3 and 0.73 mph per 100 pitches
respectively. Lackey was able to gain in terms of horizontal spin, but all were losers
LQHYHU\RWKHUFDWHJRU\7KHVHÀYHSLWFKHUVREYLRXVO\GRQ·WWHOODOOLQWHUPVRI7RPP\
John surgery as it relates to pitcher fatigue, but this group warrants its own study.
Conclusions
,·YHDWWHPSWHGWRSURYHWZRWKLQJV)LUVWIDVWEDOOVZLWKOHVVKRSWDLOELWHRUKDLU
LI\RX·UHD'HQQLV(FNHUVOH\IDQ DUHOHVVHIIHFWLYHWKDQRWKHUIDVWEDOOV6HFRQGIRUD
PDMRULW\RIVWDUWLQJSLWFKHUVIDWLJXHGRHVKDYHDQDGYHUVHHIIHFWRQVSLQGHÁHFWLRQ
:KLOHZHGRQ·WKDYH3,7&+I[GDWDRQ3HGUR0DUWLQH]LQWKHGDWDWKDWZH
do have today suggest that fatigue has a clear effect on overall fastball effectiveness.
Now that we have explored the general trends that professional pitchers exhibit,
more work needs to be done on the basis of the individual pitcher level. Each pitcher
LVXQLTXHDQGDVZHKDYHMXVWVHHQDOOUHDFWGLIIHUHQWO\WRWKHUK\WKPRIWKHJDPH
and to the burden of throwing 100 pitches in a start.
For some, the data provide useful bits of information that may or may not have
SUDFWLFDOLPSOLFDWLRQV)RUH[DPSOH-RQ/HVWHU·VIDVWEDOOLVDWLWVEHVWWKHÀUVWWLPHKH
throws it, and the next 10 or so he throws after that also have exceptional movement
and velocity. However, he also experiences a constant dramatic decline in fastball
´VWXIIµXQWLOKHWKURZVKLVWKSLWFKRUVR
Pitch count data will allow us to examine fatigue in a way that has never been
done before. The opportunity to relate patterns in pitch effectiveness and pitcher
release point to fatigue already allows teams to make effective usage decisions that
PLQLPL]H DUP LQMXU\ ULVN 7KH KHLJKW RI D SLWFKHU·V HOERZ DW UHOHDVH LV FRPPRQO\
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associated with fatigue, and may also be linked to ligament tears. Soon enough, the
fan will be able to monitor these critical points of fatigue from home.
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