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Context: Few population-based studies have examined the 
incidence of meniscal injuries, and limited information is avail-
able on the influence of patient’s demographic and occupa-
tional factors.

Objective: To examine the incidence of meniscal injuries 
and the influence of demographic and occupational factors 
among active-duty US service members between 1998 and 
2006.

Design: Cohort study.
Setting: Using the International Classification of Diseases 

(9th revision) codes 836.0 (medial meniscus), 836.1 (lateral me-
niscus), and 836.2 (meniscus unspecified), we extracted injury 
data from the Defense Medical Surveillance System to identify 
all acute meniscal injuries among active-duty military person-
nel.

Patients or Other Participants: Active-duty military per-
sonnel serving in all branches of military service during the 
study period.

Main Outcome Measure(s): Incidence rate (IR) per 1000 
person-years at risk and crude and adjusted rates by strata for 
age, sex, race, rank, and service.

Results: During the study period, 100 703 acute menis-
cal injuries and 12 115 606 person-years at risk for injury were 
documented. The overall IR was 8.27 (95% confidence inter-
val [CI] = 8.22, 8.32) per 1000 person-years. Main effects were 
noted for all demographic and occupational variables (P < .001), 
indicating that age, sex, race, rank, and service were associ-
ated with the incidence of meniscal injuries. Men were almost 
20% more likely to experience an acute meniscal injury than 
were women (incidence rate ratio = 1.18, 95% CI = 1.15, 1.20). 
The rate of meniscal injury increased with age; those older than 
40 years of age experienced injuries more than 4 times as often 
as those under 20 years of age (incidence rate ratio = 4.25, 95% 
CI = 4.08, 4.42).

Conclusions: The incidence of meniscal injury was sub-
stantially higher in this study than in previously reported stud-
ies. Male sex, increasing age, and service in the Army or Marine 
Corps were factors associated with meniscal injuries.
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Key Points
•	 To	our	knowledge,	this	is	the	largest	population-based	study	to	examine	the	incidence	of	meniscal	tears	within	a	physi-

cally active population that is at elevated risk of sport- and training-related knee injuries.
•	 The	overall	incidence	rate	for	meniscal	injury	was	more	than	10	times	that	previously	documented	in	civilian	populations.
•	 Factors	associated	with	a	greater	incidence	of	meniscal	injury	were	male	sex,	increasing	age,	and	Army	or	Marine	Corps	

service.

The menisci in the medial and lateral tibiofemoral com-
partments of the knee are critical to normal joint func-
tion.1 The primary function of the meniscus is to assist 

with distributing compressive forces during dynamic knee joint 
movements and static loading.2,3 In addition, the menisci also 
play important roles in knee joint lubrication and propriocep-
tion and serve as secondary joint stabilizers.4–6 Meniscal injuries 
in the knee can compromise joint function and lead to increased 
contact pressures in the affected compartment.7 Meniscal in-
juries have also been associated with long-term dysfunction, 
degenerative joint changes, and osteoarthritis in the knee.8,9

 Injuries to the menisci in the knee that necessitate surgery are 
commonly reported in both the general10 and physically active 
populations,11 and approximately 1 million meniscal surgeries 
are performed in the United States annually.12 Lohmander et 
al8 noted that the cumulative risk of a meniscal injury that ne-
cessitates surgery in patients between the ages of 10 and 64 
years may be as high as 15%, but this estimate does not include 
injuries that are not diagnosed or are treated nonoperatively. 
Although these studies provide crude estimates of the incidence 
of meniscal injury, they offer some insight into the magnitude 
and burden of this clinical problem. Precise population-based 

Journal of Athletic Training  2011:47(1):77–83
© by the National Athletic Trainers’ Association, Inc
www.nata.org/jat

original research



78	 Volume	47	•	Number	1	•	February	2012

estimates of the incidence of symptomatic meniscal tears are 
less available and more difficult to ascertain, and the available 
data on the incidence of meniscal injuries probably underesti-
mate the true incidence of meniscal tears.8

 The public health burden and long-term effects of menis-
cal injuries are substantial, particularly in physically active 
populations, because of the increased risk for early-onset os-
teoarthritis and long-term disability and the health care costs 
associated with degenerative joint disease. Even though mul-
tiple reports8,9 suggested that 50% of all patients with meniscal 
injuries develop osteoarthritis within 10 to 20 years of injury, 
few authors11,13 have examined the incidence and risk factors 
associated with meniscal tears in a young, physically active 
population. Previously reported incidence rates for meniscal in-
jury in physically active populations have ranged between 0.33 
and 0.61 per 1000 person-years.11,13 Active-duty US service 
members represent a large, physically active cohort at high risk 
for sport- and physical training–related musculoskeletal inju-
ries.13,14 Therefore, the purpose of our study was to describe the 
incidence rate of meniscal injuries in the knee and associated 
demographic and occupational risk factors in an active-duty 
military population, which has been noted to be at high risk for 
sport- and physical training–related musculoskeletal injuries.13

METHODS

Design and Setting

 We conducted a retrospective cohort study to examine the 
incidence and risk factors associated with the primary occur-
rence of meniscal tears in the knee among active-duty US 
service members from 1998 through 2006. Injury data were 
extracted from the Defense Medical Surveillance System 
(DMSS), which serves as the central repository for all medi-
cal surveillance data and captures all health care encounters be-
tween providers and beneficiaries for all 4 branches of military 
service15,16 using established methods.17 The structure, utility, 
and capabilities of the DMSS for public health surveillance and 
epidemiologic research have been described previously in the 
literature.15–18 An emerging line of research has begun to use 
the data contained in the DMSS to examine the incidence and 
risk factors for a number of upper19–22 and lower17,23–25 extrem-
ity musculoskeletal injuries and conditions.14,26 Data for hos-
pitalizations and ambulatory visits are summarized in DMSS 
by major diagnostic categories at the 3-digit level using the 
International Classification of Diseases, 9th revision, Clinical 
Modification (ICD-9-CM) codes to document every patient en-
counter occurring in military treatment facilities and through 
outpatient referrals covered by Tricare.15 An exemption for 
human subject research, under the provision for the “Second-
ary Use of Existing Data for Epidemiological Research,” was 
granted for this investigation by the Institutional Review Board 
at Keller Army Hospital, West Point, New York, with second-
ary review from the US Army Clinical Investigation Regula-
tory Office (Fort Sam Houston, TX).

Data Acquisition and Operational Definitions

 For the current study, the DMSS was queried to identify all 
incident cases of acute meniscal tear among active-duty US 
service members from 1998 through 2006 by sex, age, race, 
branch of military service, and grade or military rank. All years 
for which complete injury data were available were included 

in the current study. Specifically, the DMSS was queried for 
ICD-9-CM codes 836.0 (tear of medial cartilage or meniscus 
of knee, current), 836.1 (tear of lateral cartilage or meniscus of 
knee, current), and 836.2 (other tear of cartilage or meniscus of 
knee, current). Standard age categories in the DMSS were used 
and included <20, 20 through 24, 25 through 29, 30 through 34, 
35 through 39, and ≥40 years. The race categories were white, 
black, and other, which are also standard categories used in the 
DMSS.16 Other included Latinos, Asians, Native Americans, 
and other racial groups. The service categories were US Army, 
US Marine Corps, US Navy, and US Air Force, representing 
each branch of military service. The categories for military 
rank included junior enlisted (E1–E4), senior enlisted (E5–E9), 
junior officer (O1–O4), and senior officer (O5–O9). Only data 
from ambulatory visits were used to determine the total number 
of incident cases, with meniscal tear documented as a primary 
diagnosis for the ICD-9-CM codes listed earlier for each strata. 
We limited events to first occurrences to exclude repeat coding 
for the same initial injury for all service members during the 
study period. As in previous investigations,22,25 the first occur-
rence was operationalized so that all incident injuries during the 
study period represented the first meniscal tear for each person 
from the time he or she entered military service and excluded 
all subsequent health care visits for meniscal tear.

Outcome Measures

 The incidence rate of meniscal tears per 1000 person-years 
at risk during the study period was our primary outcome of in-
terest. Incidence rates are calculated by dividing the number 
of incident cases observed in a population by a measure of ex-
posure or person-time at risk for the outcome of interest and 
are interpreted as the number of new cases occurring during a 
specified period of time per unit of person-time at risk for in-
jury.27 Precise time-at-risk denominator data (person-time) for 
incidence rate calculations, which were validated against per-
sonnel data contained in the Defense Manpower Data Center 
database, were available through the DMSS by strata (eg, sex, 
age, race) for the entire population of interest. During the study 
period, person-time at risk for meniscal tear was calculated 
from the beginning of the study period (January 1, 1998) until 
the service member sustained an incident meniscal tear, was 
separated from military service, or reached the administrative 
end of the study on December 31, 2006. For all service mem-
bers who joined the military after January 1, 1998, person-time 
at risk began accumulating on the date of entry into military 
service until one of the study end points described earlier was 
reached.

Statistical Analysis

 We calculated the overall incidence rate for meniscal in-
juries in the study population and the 95% confidence inter-
val (CI) by dividing the total number of incident injuries by 
the total person-years at risk and expressing the rate per 1000 
person-years. We developed a multivariable Poisson regression 
model and used it to estimate the rate of meniscal injury per 
1000 person-years by strata (eg, age) while statistically control-
ling for the influence of the other variables in the model (eg, 
sex, race, rank, and service). We also used a linear regression 
model to estimate the percentage increase in the incidence rate 
for meniscal injuries by age. We estimated incidence rates, rate 
ratios, and 95% CIs for each variable using the subset with the 
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lowest incidence rate as the referent category. Injury rate com-
parisons between strata for each variable (eg, age) were con-
ducted using model-adjusted incidence rates and rate ratios to 
evaluate the independent effect of each of the 5 variables on the 
incidence of meniscal injury while holding the other variables 
constant. All data were analyzed using SAS software (version 
9.1; SAS Institute Inc, Cary, NC).

RESULTS

 In a population with 12 115 606 person-years at risk, we 
documented 100 173 meniscal injuries during the study period. 
Over the 9 years, an average of 11 133 acute meniscal injuries 
were diagnosed each year. The overall incidence rate was 8.27 
(95% CI = 8.22, 8.32) per 1000 person-years. The incidence 
rate for meniscal injuries varied significantly by sex, age, race, 
branch of military service, and military rank. Main effects were 
observed for all 5 demographic and occupational variables 
(P < .001), indicating that all factors were independently associ-
ated with meniscal injury.

Meniscal Injury Patterns

 The overall proportional distribution of meniscus injuries 
by ICD-9-CM code within the study population demonstrated 
that 50.3% (n = 50 359) of meniscus injuries involved the me-
dial meniscus (ICD-9-CM code 836.0), 22.4% (n = 22 480) 
affected the lateral meniscus (ICD-9-CM code 836.1), and 
27.3% (n = 27 334) of the meniscus injuries were not specified 
as either a medial or lateral tear (ICD-9-CM code 836.2). The 
proportional distribution of meniscus injuries remained con-
sistent when men (n = 88 215) and women (n = 11 986) were 

examined separately. Among men, 50.3% (n = 44 398) of the 
injuries affected the medial meniscus, 22.4% (n = 19 770) af-
fected the lateral meniscus, and 27.2% (n = 24 019) were not 
specified as medial or lateral tears. Similarly, among women, 
49.7% (n = 5961) of meniscal tears involved the medial menis-
cus, 22.6% (n = 2710) involved the lateral meniscus, and 27.7% 
(n = 3315) were not specified.

Incidence Rates Associated With Demographic and 
Occupational Factors

 Sex. Although the proportional distribution of meniscal in-
juries was similar between men and women, men experienced 
meniscal tears at a higher rate than did women. When all other 
factors were controlled, we found that men were nearly 20% 
more likely to sustain a meniscal injury than were women. Un-
adjusted and adjusted incidence rates, rate ratios, and 95% CIs 
for all demographic and occupational variables are presented in 
Table 1.
 Age. Increased age was associated with higher incidence 
rates for meniscal injury (Table 1). Service members in the old-
est age group experienced meniscal injuries at a rate that was 
more than 4 times as high as that in the youngest age group 
(Figure). On average, the adjusted incidence rate for meniscal 
tears increased by 61% in every 5-year age group.
 Race. White and black service members experienced higher 
incidence rates for meniscal injuries than did those in the other 
racial category (Table 1). After controlling for sex, age, branch 
of military service, and rank, we noted that white service mem-
bers experienced meniscal tears at a rate that was 25% higher 
than did those in the other racial category. Similarly, black ser-
vice members experienced meniscal tears 24% more often than 

Table 1. Unadjusted and Adjusted Incidence Rates and Rate Ratios for Meniscal Injuries by Demographic or  
Occupational Group Among Active-Duty US Service Members From 1998 Through 2006

Demographic or 
Occupational Factor

Observed Data Unadjusted Data Adjusted Dataa

Injuries Person-Years
Rate per 1000 
Person-Years

Rate Ratio (95% 
Confidence Interval)

Rate per 1000 
Person-Years

Rate Ratio (95% 
Confidence Interval)

Sex
 Male 88 215 10 350 949 8.52 1.25 (1.23, 1.28) 7.08 1.18 (1.15, 1.20)
 Female 11 986 1 764 657 6.79 1.00 6.02 1.00
Age, y
 <20 4451 1 000 653 4.44 1.00 2.99 1.00
 20–24 26 082 3 967 051 6.57 1.48 (1.43, 1.53) 4.64 1.55 (1.50, 1.60)
 25–29 19 349 2 474 621 7.82 1.76 (1.70, 1.82) 6.29 2.11 (2.03, 2.18)
 30–34 15 499 1 804 494 8.59 1.93 (1.87, 2.00) 7.37 2.47 (2.38, 2.56)
 35–39 17 764 1 640 730 10.83 2.44 (2.36, 2.52) 9.49 3.18 (3.06, 3.30)
 ≥40 17 056 1 228 057 13.89 3.13 (3.03, 3.23) 12.68 4.25 (4.08, 4.42)
Race
 White 71 036 8 511 036 8.35 1.25 (1.22, 1.28) 7.07 1.25 (1.23, 1.28)
 Black 21 225 2 416 641 8.78 1.31 (1.28, 1.35) 6.97 1.24 (1.20, 1.27)
 Other 7940 1 187 929 6.68 1.00 5.64 1.00
Service
 Army 41 000 4 226 233 9.70 1.41 (1.39, 1.43) 7.73 1.44 (1.41, 1.46)
 Marines 12 858 1 504 511 8.55 1.24 (1.21, 1.27) 7.60 1.41 (1.38, 1.44)
 Air Force 23 935 3 133 031 7.64 1.11 (1.09, 1.13) 5.74 1.07 (1.05, 1.09)
 Navy 22 408 3 251 831 6.89 1.00 5.38 1.00
Rank
 Junior enlisted 37 264 5 369 399 6.94 1.05 (1.02, 1.07) 8.39 1.58 (1.54, 1.62)
 Senior enlisted 46 516 4 803 841 9.68 1.46 (1.43, 1.50) 7.00 1.32 (1.29, 1.35)
 Junior officers 7781 1 175 667 6.62 1.00 5.31 1.00
 Senior officers 8640 766 699 11.27 1.70 (1.65, 1.76) 5.81 1.09 (1.06, 1.13)

a Rate per 1000 person-years, adjusted for sex, age, race, service, and rank.
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did those in the other group for race. No statistical differences 
were seen in the rates of meniscal tears for those in the white 
and black racial categories.
 Military Service and Rank. Meniscal injury rates were 
also associated with branch of military service and military 
rank (Table 1). Those serving in the Army and Marine Corps 
had the highest adjusted rates of injury, followed by those serv-
ing in the Air Force and Navy. Junior enlisted service members 
experienced the highest adjusted incidence rate of meniscal in-
juries, followed by senior enlisted service members, senior of-
ficers, and junior officers.

DISCUSSION

 The current study is the largest population-based study to 
examine the incidence of meniscal injury in an active popula-
tion, with 100 173 documented meniscal injuries over a 9-year 
period in a population that experienced 12 115 606 person-years 
at risk. The incidence of meniscal injury in the current study 
was 10 times higher than the rates previously reported in the 
population-based studies by Nielsen and Yde10 and Baker et al11 
(Table 2). Authors17,22,23,25 who examined the incidence of other 
musculoskeletal injuries in active-duty military populations re-
ported similar findings, with rates an order of magnitude higher 
than in the general population. This finding probably results 
from the greater physical demands associated with military 
service and the availability of accurate injury and exposure 
information in this population. Furthermore, military person-
nel regularly engage in physical activity, organized sports, and 
military training, and sport- and training-related musculoskel-
etal injuries place a major burden on this population.13,14,17,22–26 
These factors may explain, in part, the greater incidence of 
meniscal tears observed in military populations than in the gen-
eral population. Finally, in contrast to authors10,11,13 of previous 
hospital-based studies, we examined the incidence of meniscal 
injuries requiring ambulatory care in a large, closed health care 
system.

Previous Population-Based Studies and  
Meniscal Injuries

 A limited number of authors have examined the incidence of 
meniscal injuries in population-based studies (Table 2). Nielsen 

and Yde10 estimated the incidence of acute meniscal injuries 
in patients seen at 2 Danish emergency departments in 1986 
to be 0.74 per 1000 inhabitants in the general population. The 
rate of meniscectomies performed at 5 local hospitals in Syra-
cuse, New York, over a 10-year period was reported to be 0.61 
per 1000 people per year.11 Both of these hospital-based studies 
probably underestimate the true incidence of meniscal injury,8 
because the researchers did not include ambulatory visits and 
did not precisely measure person-time at risk during the study 
period. Furthermore, meniscectomy was an inclusion criterion 
for incident cases in the study performed by Baker et al,11 which 
would have excluded acute symptomatic meniscal lesions that 
did not result in surgery.
 In only 1 published study was the incidence of meniscal in-
juries in a physically active military population addressed, with 
precise exposure data used to calculate incidence rates. Lauder 
et al13 reported that the incidence rate for meniscal tears in this 
population was 0.33 per 1000 person-years; however, key dif-
ferences between this investigation and ours limit our ability to 
compare the results in a meaningful way. Lauder et al13 looked 
only at injuries resulting from participation in sports and physi-
cal training among soldiers serving in the US Army that neces-
sitated hospitalization. Thus, it is not surprising that the rate of 
meniscal injuries necessitating ambulatory care in the current 
study was significantly higher than the rate of hospitalizations 
for sport- and training-related injuries.

Injury Patterns

 A limitation is that 27% of the meniscal injuries in the cur-
rent study were not classified as either medial or lateral; how-
ever, the overall proportional distribution, with a ratio of 2:1 
medial to lateral meniscus injuries, is consistent with the ex-
isting literature, which demonstrated that the medial meniscus 
is injured 2 to 4 times more frequently than the lateral me-
niscus.11,28–30 Campbell et al29 reviewed 2572 knee magnetic 
resonance imaging studies and reported that the proportional 
distribution of medial to lateral meniscal injuries was 2:1. Ma-
jewski et al28 and Nielsen and Yde10 calculated ratios of medial 
to lateral meniscus injuries at 3:1. Higher ratios for medial to 
lateral meniscal injuries (eg, 4:1) have been reported by other 
authors9,11,31; however, these authors examined the proportional 
distribution in patients needing meniscectomy, which may be 
different from the distribution of meniscal injuries among those 
not needing surgical intervention. The disproportionate number 
of medial meniscal injuries observed in these studies has been 
attributed to the anatomical differences between the medial and 
lateral menisci. The medial meniscus is firmly attached to the 
joint capsule and is less mobile than the lateral meniscus; there-
fore, it is more susceptible to injury.1,32

Incidence Rates Associated With  
Demographic Factors

 Sex. Although the proportional distribution of meniscal in-
juries remained consistent for group comparisons by sex in our 
study, the overall incidence rate of injury by sex differed sig-
nificantly. Men were nearly 20% more likely to experience a 
meniscal injury than were women when the influence of age, 
race, rank, and branch of military service was held constant. 
Baker et al11 reported that males experienced twice as many 
meniscal injuries as females in the general population; how-
ever, after accounting for sport exposure, they found that the 

Figure. Adjusted incidence rates and rate ratios for meniscal inju-
ries among all active-duty US service members by age from 1998 
through 2006. Referent = age <20 years. Abbreviation: RR, inci-
dence rate ratio.
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incidence rates for male and female skiers were similar. As 
we did, previous investigators17,22,23,25,33,34 of military popula-
tions have noted sex differences between men and women in 
relation to the incidence of other musculoskeletal injuries and 
conditions. The disparities in the incidence rates between men 
and women for certain musculoskeletal injuries may reflect dif-
ferent activity levels and occupational exposures. Specifically, 
the types of jobs in which men and women serve, including 
noncombat roles for women and other cultural factors in the 
military, may increase the risk among men for certain types of 
injuries.22

 Age. Increased age was associated with significantly higher 
rates of meniscal injury in the present study. The higher rate of 
meniscal injury with increasing age may result from the natu-
ral course of meniscal degeneration with age,35 which may in-
crease the risk for acute meniscal tears. This natural course may 
partially explain why active-duty service members experienced 
a 61% increase, on average, in the incidence of meniscal tears 
with every 5 years of advancing age. Because all service mem-
bers are medically screened through the Department of Defense 
Medical Evaluation Review System upon entry to military ser-
vice24,36 and service members receive their health care through 
a closed system, it is unlikely that prevalent cases of meniscal 
injury contributed to the higher rates of injury seen in older 
service members. To our knowledge, we are the first to docu-
ment that age is associated with a significant increase in the 
incidence of meniscal injuries in a young, physically active 
population; however, further research is needed to develop a 
better understanding of how age is related to the development 
of the specific types of meniscal lesions observed in younger 
patients.1,8,37

 Increased age at the time of meniscal tear has also been as-
sociated with the development and progression of osteoarthritis 
after injury.38 Roos et al38 reported that the average time from 
traumatic meniscal injury to the onset of radiographic signs of 
osteoarthritis in patients between the ages of 17 and 30 years 
was 15 years. In contrast, for patients older than 30 years, the 
time from meniscal injury to the onset of radiographic signs 
of osteoarthritis was only 5 years. These findings suggest that 
older people not only are at greater risk for acute meniscal tears 
but also may be at greater risk for the accelerated progression 
of degenerative joint changes after injury. These risks may be 
compounded by the physical demands associated with military 
service and sports participation in older people who experience 
meniscal tears.
 Race. Race was associated with the incidence of meniscal 
injury in the current study. To our knowledge, the association 
between race and the incidence of meniscal tear has not been 
examined previously; however, other authors22,25,39,40 have noted 
racial differences related to the incidence of other musculoskel-
etal injuries and conditions in military populations. The racial 

categories we used are standard categories within the DMSS, 
and our ability to analyze and interpret the results relative to 
race in the current study is limited by the inherent characteris-
tics associated with these data.25 The complex heterogeneity in 
the other racial category precludes our ability to make mean-
ingful interpretations of the findings relative to race in the cur-
rent study, but the possibility of a predisposition for meniscal 
injury associated with race warrants further investigation.

Incidence Rates Associated With  
Occupational Factors

 The higher incidence of injury sustained by those serving in 
the Army and Marine Corps may result from different levels of 
occupational risk between these branches of military service. 
Specifically, each branch of service has a distinct operational 
mission with unique physical fitness and training require-
ments.17,25 Researchers17,22,25 have reported that service mem-
bers in the Army and Marine Corps experience significantly 
higher rates of other acute musculoskeletal injuries than do 
service members in the Navy and Air Force. It is interesting to 
note the increase in the incidence rate ratio for meniscal tears 
among those serving in the Marine Corps after adjusting for 
other variables in the statistical model. This increase results in 
part from the smaller size of the population younger than 20 
years in the referent group (Navy) compared with the Marines 
Corps and a significantly higher incidence of meniscal injuries 
for those serving in the Marines Corps in this age category 
when compared with the Navy (6.30 versus 4.09).
 Military rank was also associated with meniscal injuries in 
the current study, which showed that junior enlisted service 
members had the highest incidence. Previous authors17,22,25 have 
consistently reported that those in the junior and senior enlisted 
ranks are at greater risk for various musculoskeletal injuries 
and conditions when compared with officers. As a result, it is 
not surprising that junior enlisted service members were at the 
highest risk for acute meniscal injuries in our study after we 
controlled for the influence of age and other demographic and 
occupational factors. It is interesting to note the substantially 
different incidence rate ratios after adjustment in the junior en-
listed and senior officer groups, which can be attributed to the 
size of the younger population (categories of younger than 20 
years and 20–24 years) for this group compared with the refer-
ent group (junior officers) and the greater incidence of injuries 
for the junior enlisted group in these 2 categories. This can be 
explained in part by the lack of junior officers in the group that 
was younger than 20 years (26 versus 1 000 627) and few in the 
20–24 years group (170 631 versus 3 315 825) when compared 
with the junior enlisted group. The opposite effect can be ob-
served for the senior officers: Few senior officers were in any 
age group younger than 30–34 years (ie, younger than 20 years, 

Table 2. Incidence Rates for Meniscal Injuries in Previous Population-Based Studies

Study (Duration) Population Injuries Person-Years Age Range, y
Incidence Rate per 1000 

Person-Years

Baker et al, 198511 (10 y)a Civilian, urban      1515     514 000 NA 0.61
Nielsen and Yde, 199110 (1 y) Civilian, urban        188     253 753     9–50+ 0.74
Lauder et al, 200013 (6 y) US military      1261   3 866 660 17–65 0.33
Current (9 y) US military 100 173 12 115 606   17–40+ 8.27

Abbreviation: NA, not available.
a How incidence rates were calculated is unclear. Also, no data were available about the age range for the patient population.



82	 Volume	47	•	Number	1	•	February	2012

tabase to examine the incidence of meniscal injuries and the 
influence of occupational and demographic risk factors on the 
rate of injury. The Armed Forces Health Surveillance Center 
exerts great effort to ensure a standardized, consistent approach 
to data processing and validation, and only records considered 
complete are processed into the DMSS.16 As a result, it is likely 
that nearly every patient encounter in a military treatment fa-
cility, as well as civilian purchased care, was documented in 
the DMSS during the study period. It is likely that nearly all 
incident meniscal injuries during the study period were docu-
mented within the DMSS.

CONCLUSIONS

 This is the largest known population-based study to examine 
the incidence of meniscal injuries in a physically active popula-
tion that is at greater risk for experiencing sport- and training-
related knee injuries. The overall incidence rate for meniscal 
injury documented in the current study was more than 10 times 
greater than rates previously reported in civilian populations. 
Several nonmodifiable demographic and occupational factors, 
including sex, age, race, rank, and branch of service, were asso-
ciated with the incidence of meniscal injury in this active-duty 
military population, and these results may have implications for 
other physically active populations. Future researchers should 
focus on identifying and characterizing the modifiable risk fac-
tors associated with meniscal injuries to facilitate the develop-
ment of effective injury prevention programs. Such programs 
are particularly important given the high rate of degenerative 
joint disease and osteoarthritis associated with meniscal dam-
age and the burden these conditions place on the health care 
system and society.
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