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ABSTRACT Background: The Assessment ot" Recruit Motivation and Strength (ARMS) study was designed to
pilol-tcst [he use of a physical fitness screening tool tor Army applicants before ba.sic training. Methods: TTie ARMS test
consists of two componenis. namely, a 5-minLite step tesl and push-ups. Attrition among 7,612 recruits who underwent
preaccession ARMS testing and began service between May 2004 and December 200."̂  was sludied. Results: ARMS test
performance was found to be significantly related to risk of attrition wilhin I SO days; the hazard ratios for failing relative
to passing the ARMS test were 2.27 (95'7r confidence inLL'i-\ai, 1.70-3.04) among female subjects and l.3(i [95%
conlidence interval. 1.13-1.64) among male subjects. Tbe attributable risk of attrition associated with failing the ARMS
test was —40% among female subjecls and —30% among male subjects. Discussion: The ARMS study is the first
prospective study conducted in the U.S. Army to assess physical fitness before accession. Physical titness and motivation
to serve were shown to correlate with attrition during initial entry training.

INTRODUCTION
Approximately 250,000 enlisted applicants are examined for
fitness iit military entratice proces.sing stations (MEPSs) each
year, with --160.000 enteriiijz the service.' Despite extensive
screening processes, including criminal background checks,
aptitude tests," medical examinations, and weight-tor-height
standards.' nearly 6.000 recruits per year receive discharges
because of medical conditions existing prior to service
(EPTS) within 6 months and another 10,0(K) are prematurely
discharged for a variety of reasons, including failure to pass
a minimutn physical fitness test.'̂ "''

Premature discharge of new enlistees has a significant
impact on U.S. military expenditures and readiness. In recent
years, attrition during the first 12 weeks of service among
active duty Army enlistees has been as high as 15%. The
associated fiscal year 200,'i cost is estimated to be $31,000 per
lost recruit. Given a recruiting target of 80.000 active duty
Army enlistees for fiscal year 2006. the cost of replacing and
training 10% of recruits is more than $450 million per year.'-'*

Research condticted in the U.S. military and foreign mil-
itaries has demonstrated associations between premilitary ser-
vice fitness levels and risks of training-related injuries and
attrition among new* recruits in processing at reception
battalions.''"'^ Unlike other physically demanding profes-
sions, sucb as ftreSgbting, steel working, coal mining, and

Accession Medical Siamiards Analysis ajid Research Activity. Division
of Prevemive Medicine. Walter Reed Army Institute of Research, Silver
Spring. MD 20910.

Tlie view,-, expressed arc ihose of the authors and should not be coriMrued
as representing Ihe positions of the Department of the Army or the Depart-
ment of Defense.

This manu^cripl was received for review in July 2007. The revised
pt was accepted fur publication in M;»rch 2(

tiiilitary service in tnany other countries.'^'^ the U.S. Anny
does not currently screen applicants for physical fitness be-
fore enlistment. Physical assessment is currently performed
for U.S. military academy and Mtirine Corps applicants.

Another factor that is likely related to suecess in basic
combat training iuid beyond is an individual's motivation to
succeed. Research has shown that willingness to participate
in sports and exercises is correlated with task completion,
ego, and motivation.'^'^ Unfortunately, there Is no tri-service-
validated measure to assess, in an operational setting, moti-
vation to serve in the military.'*'-"

The National Research Council Committee on the Youth
Population and Military Recruitment recently reviewed tbe
research in this area, reporting that poor physical fitness is a
strong risk factor for injury and an even stronger risk factor
for attrition.-' Tbey specifically recommended study of pre-
basic training fitness interventions as a potentially viable and
cost-effective approach to reducing injury and attrition rates.
This may be critical to the future success of basic combat
training, because the physical fitness of both recruits and
general U.S. adolescents and young adults has declined over
tbe past decade, and recruit height, weight, and body mass
index (BMI) have progressively increased over the past two
decades.-' Millions of dollars could potentially be saved if
unfit and unmotivated individuals were identified at applica-
tion, rather than in the service.

The Assessment of Recruit Motivation and Strength (ARMS)
study was designed to pilot-test the use of simple preaccession
fitness perforrnance tests to identify individuals who lack the
physical fitness and/or motivation required to cotiiplele basic-
combat training. In an attempt to quickly assess baseline phys-
ical fitness in an operational setting and motivation to complete
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physically rigorous activity, the ARMS lest consists of two
dichotomous (pass/fail) components, namely, a modified Har-
Viird step test {a measure of fitness and motivation)^-'^ iind
push-ups (a measure of muscular endurance).

METHODS

Overall Study Design
A prospective study of ARMS testing as a screening tool tor
fitness was conducted at six MEPS locations {Atlanta. Georgia;
Buftalo, New York; Chicago, Illinois; Sacramento, California;
San Antonio, Texas; and San Diego. California), beginning in
Februar>' 2()O4. These MEPSs were approved by U.S. Miliiaiy
Entrance Processing Command to give a reasonable geographic
and demographic representation of the total of 65 MEPSs. The
lirsl 3 months of the study consisted of implementation of the
ARMS test and standardization of procedures at the six sites.

Active duty Army applicants were required to complete
the two components of the ARMS test by order of the
commander of U.S. Army Accession Command.-'̂  As a pre-
caution, the Physical Activity Readiness Questionnaire^'' was
used to assess the capability and readiness of applicants to
take the test. All applicants who reported any contraindica-
tion to physical testing and all applicants who thought that
they could not participate were excluded from testing. Per-
formance or nonperformance of these physical tests was not
reported to the examining physicians or screening personnel.
Research assistants assured applicants that their performance
would not affect their ability to enlist in (he Army. Before
performing the ARMS tests, applicants were asked to enroll
in the ARMS research study and gave ionnal written consent
lor researchers to monitor them for attritit)n and morbidity
outcomes throughout their first term of enlistment, which
ranged from 3 to 5 years. This project was approved as a
minimal-risk study by the institutional review boaid at tlie
Walter Reed Army Institute of Research.

ARMS Test Components
Step Test

The step test used in this study was a modified Harvard step test,
which was originally developed at the Harvard Fatigue Labora-
tory in 1943.--' Dynamic physical fitness is scored on the basis of
the length of time an individual is able to endure the test, to a
maximum of 5 minutes, and the recovery heart rate. The original
assessment of postexercise heart rate was determined from three
measurements; however, a single measurement at I minute after
exercise produced results in gixxi accordance with the original
method.-^ This step test has been widely evaluated in the liter-
ature and is generally considered a gocxl indicator of overall
physical fitness.-**'"' For large-scale screening and research pur-
poses, the lest allows for low-risk, noninvasive, relatively quick
dt'tenninations of dynamic physical fitness and potential assess-
ments of motivation level.

To complete the step lest, subjects were instructed to step up
and down on a 21-inch X 27-inch, nonskid, adjustable, step-up

box set to a height of 12 inches for femuic subjects and 16 inches
for male subjects, based on the physiological gender differences
in aerobic metabolism. The stepping pace was kept ai 120 beats
per minute witli a meminomc. with a step being defined as a
complete cycle of stepping up (boih feel on the plalfonn) and
stepping down (both feet back on the fltxir). Therefore. 120 beais
per minute was equivalent to 30 steps per minute. Subject.̂
pertbrmed the .step test for 5 minutes or until failure or inability
to continue at the proper pace. Sixty seconds after completion of
the test, each subject noted his or her heart rate by using an
electronic wrist monitor or manual detection. The passing crite-
rion for the step test was set at completion of the full 5 minutes
at the correct pace.

Push-ups

Upper body muscular endurance was tested through comple-
tion of as many push-ups as possible in a I-minute period.
Although no passing criteria were specifically mentioned to
study subjects, male and female subjecls who completed at
least \5 and 4 push-ups, respectively, were considered to
have passed this portion of the ARMS test. The thresholds of
\5 push-ups for male subjects and 4 push-ups for female
subjects were selected after the firsl 3 months of the pilot
study, to keep the pass percentages consistent according to
gender and to guarantee large enrollments without high attri-
tion risk in this prospective study.

Study Subjects
The subjects in the study con.sisted of all U.S. Army recruits
who took the ARMS test at any of the six study sites and were
subsequently shipped to basic training. Only applicants who
were >I8 years of age at the time of ARMS testing and who
signed the informed consent form to allow ft)llow-up moni-
toring and outcome analysis are described. The present study
reports on applicants who took both the step and push-up
components of the ARMS test juid enlisted on active duty
between May 1, 2004. and December 31, 2005.

Outcomes and Factors
This .study examined whether Army enlistees who were fit
and motivated lo pass the ARMS test had lower likelihood of
early attrition than did enlistees who did not pass. The end-
point for this analysis was attrition from military service for
any reason during the first 180 days of service. All-cause
attrition was used as the outcome because motivation and
physical fitness, the two factors targeted by the ARMS test,
are thought to play a role in most or al! categories of altrilion.

Performance (pass or fail) on the ARMS lest was the key
prediction variable analyzed relative to attrition. This dichoto-
mous tesl outcome was used in favor of other, more complex,
potential outcomes, such as the raw results on the two individual
ARMS components, because of operational constraints. Oiher
variables considered included known risk factors for eariy attri-
tion, age, gender, raee, education, and year of accession.
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Data Sources
Data on ARMS test performance paiameters were collected by
using a Microsoft Access (Microsoft, Redmond. Washington)
data collection fonn designed for the study. Infomiation related
to medical history, past hospitalizations. disqualifications, con-
sultations, and waivers were collected from standard medical
forms (forms DD2807 and DD2808) generated al the MEPS as
part of the standard enlistment application process. Attrition data
on study subjects were obtained from the Center for Accession
Research. U.S. Army Recruiting Command (Ft>rt Knox. Ken-
tucky). These data included information regarding military ac-
cession and discharge dates and reasons for discharge, where
appropriate.

Statistical Analyses
The Cox proportional-hazards (CPH) mode! was used to
quantify the likelihood of surviving on active duty. CPH
models use the hazard ratio (HR) to describe the relationship
between survivorship and predictors. If the HR of two groups
is equal to 1. then ihe two groups have the same survival
distributions. If the HR is equal to 2. then one group has a
much higher attrition rate (approximately double, if the attri-
tion rate is not too high) than the other al a given time, and the
differences increase as the time increases. The general form
of the CPH model is hU) = /i,,(/)exp{^|X, + • • • + /3,^^, + €),
where h{t) is the hazard at time / for the combination of
predictors X, to X^, and ha{[) is the baseline h;izard. '̂

In this study, categorical analysis was used to examine the
study population and related ARMS pass rates. CPH models
were applied to assess the relationship between ARMS test
performance and likelihood of attrition, controlling for the
eifects of other attrition-associated factors.

The assumption underlying CPH modeling, that is, that the
effect of a predictor factor on hazard remains constant over
time, was assessed by applying the time-dependent model
and estimation of the hazard funciion. The model was re-
stricted to 3-month time periods up to 12 months of service.
Attrition HRs associated with passing or failing the ARMS
test were then comptued. Results of this modeling were used
to generate predicted retention probability curves based on
populalions by gender wilh the same demographic distribu-
tions as study subjects.

The CPH modeling results were also used to generate
esiimates of ri.sk of attrition over time attributable to failing
the ARMS test. This measure can be interpreted as the
percentage of attrition among all study subjects and demo-
graphically similar individuals attributable to failing the
ARMS lesl that would not have occuiTed if they had passed.
Analyses were performed by using SAS 9.3 (SAS Institute,
Cary. North Carolina).

RESULTS
There were 9.196 individuals who took both components of
Ihc ARMS test in May 2004 to December 2005. of whom
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FIGURE 1. ARMS siudy popiilalion acforJing !u numiicrs oj suhji.'i.-l.s and
Ijeicenliiges. *PasseiJ ARMS, parsed both the step test and ptish-up annpn-
nenls of the ARMS icsi; faileil ARMS, failed tlic step test anil/or ptish-up
cotnponenis of ilie ARMS Icsi.

7.612 subsequently accessed into active duty enlisted service
during the same lime period (Fig. 1). Of those individuals,
84% were male and 16% were female. The ARMS test (step
lesl and push-ups) pass percentage was higher for male sub-
jects (78%) than for female subjects (64%; /? < 0.01). Over-
all. 81% of subjects who passed the ARMS test and 89% of
subjecls who did not pass were accessed into active duty. Tbe
overall unadjusted relative risks of attrition were 1.45 (95%
conlidence interval ICl]. L22-1.73) for male subjecls and
2.12 (95% CI. 1.63-2.76) for female subjects. These esti-
mates included all study subjects who accessed during the
study period, with variable follow-up periods.

Table i summarizes the demographic chiiracieristies of ihe
subjecls who took the ARMS test. The age distributions of male
ajid female subjects were quite similar, with >90%' being ^25
years of age. A larger proportion of female subjects were Afri-
can American (28.2%). compiired with male subjects (13.8%).
BMI at the lime of the initial visit to the MEPS did not neces-
sarily reflect status at accession. Almost 75% of female subjects
had BMI values in the normal range according to National
Inslitules of Heallh (NiH) guidelines, compared wilh —53% of
male subjects. Accordingly, greater percentages of male subjects
had BM! values in the overweight and obese categories (35.5%
and 8.5%. respectively), compared with female subjecls (20.6%
and 0.7%, respectively).

Table 11 shows the results of ARMS testing according lo
component and overall. It is apparent that the step test gen-
erally presented the greater challenge. Only 67% of female
subjects and 80% of male subjects passed this component.
Pass percentages for the push-up component were well over
90% among both male subjects and female subjecls. Al-
though ihese high pass percentages somewhat limited the
potential ellect of the push-up test in predicting attrition,
informal analyses indicated that applicants who failed the
push-up test weie at significantly greater risk of attrition tban
were those who passed (relative risk. 2.45 lor male subjects
and 3.12 for female subjects: p < 0.01 for both; results not
shown). In addition, attrition modeling with the full ARMS

MILITARY MEDICINE, Vol. 173. June 2008 557



ARMS Study

TABLE I. Demographic Characteristics of the Study Population TABLE

Characterisiic

Age (years)
18-20
21-25
26-30
>.3O
Missing (/I = 23)

Race
Caucasian
Alrican American
Olher
Missing {n — l,64(i)

Elhnicity
Hispanic
Nnn-Hispanic
Olher
Missing (« = 4,957)

BMI
Underweight, <I8.5 kg/m-
Nornial weight. 18.5-24.9 kg/m-
Overwcighi. 25-29.9 kg/m=
Obese. >30 kg/m'
Missing (« = 133)

Tobacco history
Yes
No
Missing in = 536)

Proporlion {%)

Male
(/V = 7,682)

61.6
29.5

6.8
2.1

80.8
13.8
5.4

47.2
52.K
0.1

3.0
53.1
35.5
8.5

24.8
75.2

Female
{N = 1.514)

63.8
27.7

5.7
2.8

64.9
28.2

6.9

50.0
50.0

4.4
74.3
20.6

0.7

18.2
81.8

Reasons for Loss during the First 6 Months
of Service

TABLE IL ARMS Performance According to Test Component

Test Components

Step test
Push-ups
Step test and push-ups

Male

80
97
78

Pass Rate (%)

Female

67
93
64

All differences between male and female stibjects were statistically
significant {p < 0.01, ;r test).

test (step test and push-tip test combitied) showed better
model fit than did modelitig with the step test alone. The
likelihood ratio test with and without the push-up test showed
thai the contribution of the push-up test was significant {p <
0.01). Accordin<;;iy, the push-up test was retained as a crite-
rion lor passing the ARMS test.

Table III shows the personnel classification reasons for
loss atiiong subjects who were accessed and subsequently
discharged before cotnpletion of their first term of service.
Army regulations mandate that each discharge be assigned a
single code characterizing the reason for loss. The reasons for
loss were sorted according to the numbers of losses atnong
those who passed the ARMS test. Among female subjects
who passed the ARMS test and accessed, discharges because
of EPTS medical conditions were the most prevalent (7.8%).
However, among those who failed the ARMS test, entry-level
performatice and conduct represented the leading reason for

Female"
EPTS, failure to meel

procurement medical litness
standards

tntry-lcvel separation.
performance and conduct

Physical condition, not disability
All other
Total

Male"
EPTS, failure to meet

procurement medical titness
standards

Entry-level separation.
performance and conduct

Physical condition, not disability
All olher
Total

No.

Passed ARMS
Test

M (4.5)

21 (2.8)

14(1.8)
15 (2.0)

84

157(3.2)

106 (2.2)

57(1.2)
44 (0.9)

364

(%)

Failed ARMS
Test

35 (7.8)

42(9.3)

12(2.7)
16(3.61

105

75 (4,9)

44 (2.9)

21(1.4)
24(1.6)

164

Proportions are of toial subjects in the relevant category who accessed
onto active duty.
"Comparing distribution of losses./J > 0.19.
'' Comparing distribution of losses, /) > 0.78.

discharge (9.3%). Among male subjects, EPTS conditions
represented the leading reason for discharge among both
those who passed the ARMS test atid those who failed. It
should be noted, however, that discharge percentages for
performance and conduct were higher among male subjects
who failed the ARMS test than among those who passed.
Althougb tbis latter separation category is used lor a wide
range of issues, one is Army Physical Fitness Test failure iti
initial entry training, it is not known how many discharges
were related to Army Physical Fitness Test failure.

In a review of —65% of all EPTS discharge records
available, it was found that asthma, mood disorders, and
personality disorders were the most commonly cited medical
conditions. This was true for male subjects and female sub-
jects, regardless of whether they passed or failed the ARMS
test. Musculoskeletal conditions, including pes planus, pain
in the lower extremities, and back pain, were the next most
common reasons for EPTS discharge, although the numbers
were small (<10 in all subject groups).

Before accounting for other attrition-related factors in a
CPH model, the assumptions underlying the model were
examined. Table IV shows HRs characterizing the risk of
attrition among tbose who failed the ARMS test, relative to
those who passed, at different time intervals, with no other
factors included in the model. It can be seen that the HR
estimates remained relatively stable over the Hrst 180 days of
ser\'ice. Moreover, when using tbe nonproporti on al-hazards
model, we found that the titne effect of ARMS testing on the
likelihood of attrition was not significant {p > 0.39). whicb
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TABLE IV. HRji tor Allrition According lo Length of Service
(Failed ARMS Test versus Passed ARMS Tesl)

Time in Service (days)

60
90

120
180
270
365

HR (95%

Female

2.19(1.39-3.45)
2.39(1.66-3.44)
2.37(1.72-3.27)
2.27(1.70-3.04)
1.94(1.49-2-5.3)
1.91 (1.49-2.44)

::i)

Male

.65(1.24-2.21)

.53(1.21-1.94)

.46(1.18-1.80)

.36(1.13-1.64)

.38(1.17-1.62)

.34(1.15-1.57)

indicates that the proportional-hazards assumption i.s reason-
able for early attrition. The eifect of ARMS test performance
on attrition likelihood seemed to diminish over longer fol-
low-up periods. This is expected, because poor physical fit-
ness or laek of motivation likely vtould manifest during the
9-week rigors of basic training. On the basis of the observed
results, it was concluded that the proportional-hazards as-
sumption is valid up lo 180 days of service, and the lull
model wa.s generated accordingly.

Table V shows the results of CPH attrition nuxleling among
female subjects. ARMS test performance was found to be sig-

TABLE V. HRs for Attrition Within 180 Days of Service

Factor

Female
ARMS lest

Pass (reference group)
Fail

A^e (years)
18-20 (reference group)
21-25
26-30
>30

Race/elhnicity
Ndn-Hispanic Caucasian (reference group)
Hispanic Caucasian
African American
Other
Missing data

BMI
Underweight
Normal weight (reference group)
Overweight
Obesity

Tobacco history
Yes
No (reference group)

Male
ARMS tesl

Pass (reference group)
Fail

Age (years)
18-20 (reference group)
21-25
26-30
>3()

Race/ethnicity
Non-Hispanic Caucasian (reference group)
Hispanic Caucasian
African American
Other
Missing

BMI
Underweight
Normal weighl (reference group)
Overweight
Obesity

Tobacco history
Yes
No (reference group)

Parameter Estimate

0.00
0,82

0.00
0,13

-0.14
0.46

0.00
-0.16
-0.43
-0.04
-0.02

0.35
0.00

-0.26
-0.03

0.21
0.00

0.00
0.31

0.00
0.13
0.07
0.22

0.00
-n.33
- 0 . 1 0

0.15
- 0 . 1 1

0.73
0,00
0.22
0.17

0.31
O.(H)

SE

0,15

0.1 ft
0,33
0.35

0.22
0.22
0-32
0.20

0.33

0.19
0.72

().18

().(W

0.09
0.17
0.27

0.13
0.14
0.19
0.12

0.20

0.09
(1.15

0.09

HR (95% CI)

1.00
2.27 11.70-3.04)

1.00
1.14(0.83-1.58)
0.87(0.45-1.67)
1.58(0.79-3.16)

1.00
0.85(0..'>5-l..'^l)
0.65(0.43-1.00)
0,96(0.52-^1.78)
0.98(0.67-1.44)

1.43(0.75-2.72)
1.00

0.77(0.53-1.13)
0.97 (0.24-3.99)

1.24(0.87-1.75)
I.(X1

I.(K)
1.36(1.13-1.64)

1.00
1.14((1.95-1.37)
1.07(0.77-1.48)
1.25(0.73-2.14)

1.00
0.72 (0.55-0.94)
0.91 (0.69-1.20t
!.16(0.80-1.68*
0.90(0.71-1.13)

2.08(1.40-3.09)
1.00

1.25(1.04-1.50)
1.19(0.88-1.60)

]..Vill.1.3-1.63)
1.00

p Value

<0.01

0.41
0.67
0.14

0.46
0.05
0.90
0.92

0.28

0.18
0.97

0.2.3

<0.01

0.15
0.67
0.42

0.01
0.49
0.44
0.36

<0.01

0.02
0.20

<0.01

The results are based on niultivariatc proporiional-hii/ards models.
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nificantly related to the likeliliood of attrition, with tbe estimated
HR for failing relatiye to passing tbe ARMS test being 2.27
(95% Cl. 1.70-3.04). None of the other factors included in tbe
nuxiei showed significantly elevated hazards, relative to tbe
respective baseline groups. Tbe estimated HR for female sub-
jects who were underweight according to NIH guidelines wits
fairly large but statistically insignificant (HR, 1.43: p = 0.28),
whereas the estimated HRs for the overweight and obese cate-
gories were below unity. African American female suhjecls had
a borderline significantly low HR. relalive to non-Hispanic.
Caucasian, female subjects (HR, i).b5: p = 0.05).

Table V also sbows analogous results for male subjects.
As with female subjects, it can be seen that attrition hazard
was significantly greater among those who failed the ARMS
test tban among those who passed, although the magnitude of
theefiect was smaller (HR, 1.36: 95% Cl, 1.13-1.64). It also
can be seen that male subjects who were underweight accord-
ing to NIH guidelines had significantly elevated attrition
hazard (HR. 2.(38:/J < 0.01), as did overweight male subjects.
The HR for tnale subjects who were obese was greater than
unity but not significantly elevated, because tbe number of
individuals in this category was small. Male .subjects with a
history of tobacco use were also found to be at elevated risk
for attrition (HR. 1.36; p < 0.01), relative to male subjects
who had not used tobacco.

Figures 2 and 3 show predicted retention probability curves
tor the study subjects who passed and those who did not pass the
ARMS test. It can be seen that, for both male subjects and
feniale subjects, retention patterns over the first 180 days of
sei-vice were significantly different (p < 0.01 for botb compar-
isons). It was estitnated that -^20% of female subjects who
failed the ARMS test would be discharged w ithin 180 days
of .service, compared with ~13% of female subjects who
passed the ARMS test. Atnong male subjects, —14% of
those who failed the ARMS test would be discharged
within 180 days, compared with —10% of those who
passed the ARMS test.

FIGURE 2. Retention probability during the lirst 180 days of service,
according to ARM.S tesl perfonnance. for female subjecls. Results are based
on previous C"PH models, with an overail signilicant HR for the ARMS tesl
(j> < 0.01).
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FIGURE 3. Retention probability during Ihc first 180 days of service,
accordinji to ARM,S test performance, for male subjects. Results arc based on
previous pniponional-hazards models, with un overall significanl HR lor the
ARMS test (/) < 0.01).
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FIGURE 4. Risk of atlHtioti over time attribulable to failing the ARMS
test.

Figure 4 sbows estimates of the risk of attrition over time,
up to 365 days of sei'vice, attributable to failing the ARMS
test, from the CPH model. It can be seen that, during tbe firs!
month of service, almost 30% of attrition among male sub-
jects who failed Ihe ARMS test was estimated to be in excess
of tbat expected in a population tbat is able to pass tbe ARMS
test. Atnong female subjects, tbe attributable risk of attrition
related to ARMS failure was just over 40% during the lirst
month of service. For both male subjects and female subjects,
the attributable risk associated with ARMS test failure de-
clined slightly over time in service, as other factors became
more important in affecting retention likelihood.

DISCUSSION
The ARMS study administered a two-component physical
fitness test to >9,100 Army applicants at six MEPSs. Tbe
ovetall pass rate for the push-up and step tests was 76%. and
the rate was higher for male subjects than for female subjects.
Of those who subsequently began active duty service, all-
cause attrition rates during the Hrst 180 days of service were
higher among tbose who failed tbe ARMS test, compared
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with tbose wbo passed, for botb male subjects and female
subjects. The majority of tbese discharges were for EPTS
medical conditions and entry-level performance conditions,
including physical fitness test failures.

The significant relationship between ARMS test perfor-
mance and likelihood of attrition retnained after controlling
for other known risk factors. The elevation in risk of attrition
was significant among botb male subjects and female subjects
who failed the ARMS test, relative to their counterparts who
passed. Although ihe effects of the other risk factors did not
generally achieve statistical significance, the directionality of
their estitnated effects was consistent with other studies.'
Specifically., positive but nonsignificant increases in attrition
risk were associated with being older, being Caucasian, being
underweight, and having a smoking history. Being under-
weight, overweight, or obese iticrcased risk among male
subjects, whereas being overweight or obese had a negative
but nonsignificant effect on attrition among feniale subjects.

One limitation of this study is that assessing ARMS test
performance involves some subjectivity witb regard to
whether proper pace was maintained in the step test. Al-
though anecdotal information and observations suggested that
subject preparation varied considerably across tbe study sites,
the wide range of pass percentages among sites (60.9-97.4%)
suggests that subjectivity played a role. However, analysis
of retention probabilities according to gender for the three
highest-pass rate versus three lowest-pass rate MEPSs
showed no statistical difference.'

Another limitation is that tbe lack of specificity in Army
discharge codes limits the usefulness of analyses according to
categories of attrition. Total attrition was used as the primary
cndpoint for this study because fitness and motivation are
bypothesized to bave potential roles in most or all types of
discharges. Ideally, specific categories of attrition related to
test performance would be exatnined. For example, the lead-
ing cause of attrition in tbis study was "EFTS, failure to meet
medical procuretnent standards." Although the Accession
Medical Standards Analysis and Research Activity has the
most complete databa.ses on sucb discharges, only two tbirds
of these discharges actually appeared in the Accession Med-
ical Standards Analysis and Research Activity database. In
addition, a study of discharges at Fort Leonard Wood indi-
cated that categorization codes often insufficiently character-
ize the underlying reasons for discharge, particuhu'ly with
respect to medical and psychological factors.''

Finally, the six selected MEPSs did not represent a random
cluster sampling: therefore, it is possible that the applicants
selected for tbis study are not representative of the entire appli-
cant population. Because of the nonrandomness of the site
selection, we checked the representativeness of the six ARMS
study MEPSs. with respect to tbe other 59 MEFSs. We exam-
ined ovetall 180-day attrition rates and found that the rate among
active duty applicimts who were processed through these six
sites during 2004 and 2005 was quite similar to tbat for appli-
cants processed through tbe remaining 59 sites (Wilcoxon rank

test, p > 0.35). We also examined the BMI effect on 180-day
attrition rates and found tbat the HRs for BMI of >25 kg/m"
versus <25 kg/m- were 1.12 among the selected sites and 1.15
among the 59 other sites, which were not significant {p = 0.70).
Therefore, no differences were found between tbe selected sites
and the other 59 sites, in tenns of overall or BMI-asstx'iated
attrition rates. Moreover, the comparisons in this study aie of the
effects of fitness and motivation among applicants, and those
effects are expected to be similar across MEPS sites, even if
crude attrition rates differ.

The ARMS study is the first prospective study conducted in
the U.S. Army to assess physical fitness before accession with
longitudinal follow-up monitoring of accessions for outcomes in
tnilitary service. A number of studies related to ARMS testing
are in progress through the study subjects' initial enlistment
peritxl. A study is being conducted of ARMS test perfomiance
as a predictor of morbidity, which has been found to be in-
creased In subjects with ptwr fitness, '̂ U.S. Army Accession
Command has funded a study of a waiver program of the
maximal allowable accession body fat standards (up to 30% for
male subjects and 35% for female subjects) with demonstrated
physical fitness, as tneasured with the ARMS test.

Physical fitness and the tiiotivation to serve, as measured
with the ARMS test, have been shown to be asstx'iated with
attrition in initial entty training. This offers the potential to
reduce morbidity and attrition as a future accession siandard
in times of an abundant recruiting pool for the all-volunteer
force. Alternatively, in times of a limited recruiting pool,
demonstrated physical fitness may be studied as a waiver
criterion for selected prevalent disqualifications, such as
weight and body fat standards.
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