1
10

Knee pain and meniscal damage in Major League Baseball Players

Douglas M. Farrago, MD

Peter S. Millard, MD, Ph.D.

From St. Mary’s Family Practice

871 Court Street,

 Auburn, Maine 04210 (Dr. Farrago)

and 

The Family Practice Residency Program, Eastern Maine Medical Center, 895 Union St. #12, Bangor, ME 04401 (Dr. Millard)

Abstract

Evidence from epidemiological studies suggests that certain occupational activities are associated with degeneration of the knee. Baseball lore is abundant with tales of catchers with “bad knees,” and yet, to date, there have been no studies published on the occupational activity of baseball catching as it relates to knee injuries, either acute or chronic. The objective of this study was to determine to what degree professional baseball catchers have an increased risk of chronic knee pain or meniscal damage, compared to baseball players at other positions. Surveys were sent to each athletic trainer for every Major League Baseball team asking their catchers about chronic pain and history of knee cartilage surgery.   Catchers were found to be nearly 4 times as likely to have had meniscal surgery, compared to right fielders.  Though the incidence of meniscal surgery between catchers (39%) and first basemen (29%) was higher, the difference was not statistically significant. There were no significant differences in knee pain between the three groups of players.  Our study lends support to a possible “Catcher’s Knee” syndrome or a disorder of the knee occurring in baseball catchers that includes an increased risk of meniscal damage, possibly related to the years of playing in the squatting position. This syndrome may lead to chronic pain and osteoarthitis in the future.

Introduction

Evidence from epidemiological studies suggests that certain occupational activities are associated with degeneration of the knee. In the Framingham cohort, men and women in physically demanding jobs which involved knee bending had over twice the rate of radiologically defined osteoarthritis (OA), compared to sedentary
. In the HANES I study
, men and women in jobs characterized by knee-bending stress had nearly 2 ½ times the rate of radiological OA, compared to subjects with less physically demanding jobs. In a population-based case-control study, Cooper
 concluded that the risk of symptomatic OA was significantly increased among men and women whose major occupation had entailed prolonged squatting greater than 30 minutes daily, prolonged kneeling greater than 30 minutes daily or climbing greater than 10 flights of stairs daily. Given the high likelihood of developing OA as a result of meniscal tears
, it is concerning that Smillie
 found a 2.5-fold great risk of medial meniscus tears among coalminers. Sharrard
 demonstrated a 4 to 5-fold greater risk of meniscectomy among miners, compared to controls who did not work in mines. In his follow-up study, Sharrard
 observed that 62% of miners kneeled or crawled, 34% walked or stood, and 4% squatted.  In Sharrard’s cohort, fully 76% of those who predominately kneeled, squatted or crawled had had meniscectomies. 

Baseball catchers spend most of their playing time in the squatting position and are involved in every play during competitions.  Baseball lore is abundant with tales of catchers with “bad knees,” and yet, to date, there have been no studies published on the occupational activity of baseball catching as it relates to knee injuries, either acute or chronic. The objective of this study was to determine to what degree professional baseball catchers have an increased risk of chronic knee pain and/or meniscal damage, compared to baseball players at other positions.  

Material and Methods


A previous study
 of the physical characteristics of NCAA Division II baseball players showed that first basemen and catchers were heavier than other players were.  Since body weight is a risk factor for osteoarthritis, we decided a priori to compare catchers to two control groups: first basemen (who tend to be heavier but do not squat) and right fielders.

We sent a survey to each athletic trainer for every team in Major League Baseball (MLB). We requested that each athletic trainer ask two questions to each catcher, first baseman and right fielder on their team. Individual players were not identified individually and each athletic trainer was offered a free product called the Knee Saver for completing the survey. The two questions to be asked of each player were:

1. Do you have any chronic knee pain, soreness or achiness?

2. Have you ever had knee cartilage surgery during your career as a baseball player?


We obtained demographic and morphometric data on MLB professionals through America Online Sports on the world wide web. We did not obtain individual-level demographic data from the players who completed our survey.

Results:


Each of the 30 teams in MLB responded, and one team declined to participate. Of the remaining 29 teams, data were provided on a total of 75 catchers, 70 first basemen, and 72 right fielders. The results are shown in table 1.  

There were no significant differences in knee pain between the three groups of players. However, catchers were nearly 4 times as likely to have had meniscal surgery, compared to right fielders (odds ratio 3.88, 95% confidence interval 1.6 to 9.6; p < 0.01). Though the incidence in meniscal surgery between catchers (39%) and first basemen (29%) was higher, the difference was not statistically significant. There was no association between knee pain and a history of surgery: players in each position who had had surgery were no more nor less likely to complain of knee pain in the present than were players who had not had surgery. 


Age and weight data obtained from MLB are shown in table 2. There were fewer first basemen and right fielders in their database, compared to our responders. First basemen were heavier than catchers or right fielders.   There were no significant differences in age between players at the three positions.

Discussion


Baseball catchers spend much of their time in the crouched position, blocking badly thrown balls and blocking the plate. These practices are likely to place extraordinary demands on the body, especially the knees.   In the baseball world, coaches and trainers assume that catchers will incur knee problems because of their body positioning. Although no studies have documented this as fact, this baseball lore is so prevalent that players actually change positions either early or late in their career in order to prolong their occupation.  An example of a player switching positions early in his career is Craig Biggio who moved to second base; Darren Daulton, Gary Carter, and Johnny Bench all moved from home plate to first base late in their careers.  


Our survey indicates that there is an increased risk of meniscal damage in MLB catchers. This study was limited by the practical issues of obtaining current data from active professional baseball players. We opted to keep our survey as simple as possible, in order to maximize participation and to increase the validity of the results, but we did not obtain data on possible confounding variables. We used aggregate data to compare age and body weight between players at the three positions, but we do not know whether or not the data obtained from MLB actually corresponds to the players whom we surveyed. Finally, we have no way of knowing to what extent the baseball players took care in completing the survey and how accurate is the information we obtained.

The mechanism for the apparent increase in meniscal injuries among catchers is unknown.  Salter
 found that continuous compression of the menisci for more than three days causes significant pressure necrosis much like a skin decubitus.  Compression prevents synovial fluid from reaching the surface of the pressure area while also preventing diffusion of nutritive fluids through the intercellular substance of the cartilage in this area. As a result the chondrocytes died, the intercellular substance became disorganized and both components of the articular cartilage liquefied and disappeared.  Others
, too, seem to be of the same opinion that activities, which require prolonged work in a kneeling or squatting position, accelerate degeneration of the menisci.

The authors in the miners’ study6 hypothesized that either squatting or kneeling causes attrition of the meniscus rendering it more liable to be torn. Squatting or kneeling causes the knee to be unstable as a whole and therefore liable to injury as a result of rotational strains at other times. The most common type of tears were bucket handle tears and posterior horn tears (75% of all meniscectomies).  These same authors concluded that the squatting position that the miner uses is responsible for impaired nutrition of the fibrocartilage and thus increased liability to injury in relatively trivial incidents.


Our study did not show a significant increase in chronic pain in catchers as compared to other positions.  We used pain as an indicator for osteoarthritis as radiological evidence was not pursued through our survey.  Due to concerns of confidentiality, the MLB team nor the player was willing was not to release this information.   Since catchers have a higher risk for meniscal surgery then they would most likely have a higher risk of future osteoarthritis as well.  In fact, Roos et. al
 found that for patients who sustained an isolated meniscus injury between the ages of 17 and 30, the average time until the development of radiologic signs of OA was about 15 years, while for those who had the same injury over the age of 30, the corresponding time interval was only about 5 years. 

Our study lends some support to the legend of baseball catchers getting “bad knees”.  Though more studies are needed,  there seems to be evidence of a “Catcher’s Knee” syndrome or a disorder of the knee occurring in baseball catchers that includes an increased risk of meniscal damage, possibly related to the years of playing in the squatting position. This syndrome may lead to chronic pain and osteoarthitis in the future.

Table 1.  Survey Responses to Two Questions

	
	Catchers

N responding (percent  affirmative)
	First basemen

N responding (percent  affirmative)
	Right fielders

N responding (percent  affirmative)

	Knee pain
	75 (25)
	70 (26)
	72 (19)

	Previous knee cartilage surgery
	72 (39)
	69 (29)
	71 (14)*


P < 0.01 for the comparison with baseball catchers

Table 2. Demographic and Morphometric data

	
	Catchers

N = 74
	First basemen

N = 44
	Right fielders

N = 49

	Age (mean)
	29.4
	28.5
	28.0

	Weight (mean)
	201.4 lbs
	211.5 lbs
	197.3 lbs
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