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Executive Summary

The Accession Medical Standards Analysis and Research Activity (AMSARA) completed the three-year
cyclic review of the DODI 6130.4 in support of the Accession Medical Standards Working Group during
2003. Two significant changes in DODI 6130.4 (to be published in 2004) are a direct result of
AMSARA'’s research and analysis over the past seven years. Evidence gathered through multiple IRB-
approved protocols supports initial qualification of an applicant revealing a history of asthma that has
been asymptomatic since age 13. Likewise, evidence gathered through epidemiologic analyses supports
initial qualification of an applicant revealing a history of ADHD who has been able to graduate high
school or keep a job while off medication for at least a year. It is anticipated that these changes will
allow 2,000 to 3,000 additional applicants per year to be initially qualified for military service, greatly
reducing the workload and expense of processing applicants.

An AMSARA study of discharges due to asthma at Fort Jackson and Fort Knox confirmed that most
asthmatics know of their condition and conceal it at the Military Entrance Processing Station
(MEPS) examination. Given the scope of the asthma concealment at the MEPS, over the past three years
AMSARA has been seeking a simple and inexpensive screening test for asthma. This year, a field test of
NIOX (a device to measure exhaled nitric oxide as an indicator of asthma) was completed. This study
(funded by the US Army Accessions Command) identified that current screening at MEPS misses 85%
of applicants with any history of asthma. The study observation that >8% of applicants have markedly
high nitric oxide levels requires further research.

REMAIN, a three-year cohort study examining the retention of mild asthmatics first identified at recruit
training, has been completed. Although mild asthmatics were 2.8 times more likely to be discharged
during basic training, they were not statistically different from other recruits in early discharge rate or
utilization of health care after basic training. This study supports the Navy policy to retain recruits first
identified with mild asthma during initial recruit training for a trial on active duty.

Four medical conditions were examined in further detail this year: scoliosis, hypertension, headache, and
pes planus. Survival analyses demonstrated that early attrition was statistically greater among recruits
waived for scoliosis and pes planus than among recruits entering without a waiver. Retention was not
significantly different between those waived for hypertension and headaches compared to recruits entering
without a waiver.

In late 2003, AMSARA began the Assessment of Recruit Motivation and Strength (ARMS) study
(funded by US Army Accession Command and US MEPCOM) introducing a physical performance test
of applicants and shippers at 5 MEPS. The study is designed to access the current medical exam’s ability
to detect disqualifying conditions (of the upper and lower extremities), and the use of objective testing
(push-ups and a sub-maximal step-test) for waiver determinations of selected medical histories.

AMSARA is committed to further development of evidence-based medical accession standards to enable
the DoD to enlist the highest quality applicants in more cost-effective manner thereby ensuring a healthy,
fit and effective force.



Introduction

The Accession Medical Standards Steering Committee was established by the Undersecretary of Defense
(Personnel and Readiness) to integrate the medical and personnel communities so they could provide policy
guidance and establish standards for accession requirements. These standards would stem from evidence-
based information provided by analysis and research. The committee is co-chaired by the Deputy Assistant
Secretary of Defense (Military Personnel Policy) and the Deputy Assistant Secretary of Defense (Clinical
and Program Review). Its members include representatives from the Office of the Assistant Secretary of
Defense (Force Management Policy), Office of the Assistant Secretary of Defense (Health Affairs), Office
of the Assistant Secretary of Defense (Reserve Affairs), Offices of the Service Surgeons General, Offices
of Service Deputy Chiefs of Staff for Personnel, and Chief of Personnel and Training (Headquarters, U.S.
Coast Guard).

The Accession Medical Standards Working Group is a subordinate working group that reviews accession
policy issues. This group is comprised of representatives from each of the offices listed above.

AMSARA was established in 1996 within the Division of Preventive Medicine at Walter Reed Army
Institute of Research to support the efforts of the Accession Medical Standards Working Group.
AMSARA'’s mission is to support the development of evidence-based accession standards by guiding the
improvement of medical and administrative databases, conducting epidemiologic analyses, and integrating
relevant operational, clinical, and economic considerations into policy recommendations. AMSARA has
the following six main objectives:

Validate current and proposed standards (e.g., should asthma as a child be disqualifying?);
Validate assessment techniques (e.g., improve current screening tools);

Perform quality assurance (e.g., monitor geographic variation);

Optimize assessment techniques (e.g., develop attrition prediction model);

Track impact of policies, procedures, and waivers;

Recommend changes to enhance readiness, protect health, and save money.

I e

Military staffing to support this effort includes the Deputy Director, Division of Preventive Medicine, COL
Margot R. Krauss, and the Chief, AMSARA, LTC David W. Niebuhr.

AMSARA is augmented with contract support through Allied Technology Group. Current staff includes
Project Manager, James Onaitis; Senior Biostatistician, Dr. Yuanzhang Li; Senior Analyst, Timothy
Powers; Statistician, Weiwei Han; Analysts, Ben Datu and Vibha Vij; Data Manager, Janice Gary; Data
Technician, Lorenzo Kennedy; Editor, Therese Grundl.



1.STUDIES

ABSTRACTS

Can Elevated Exhaled Nitric Oxide Levels Help
Screen Out Asthmatics at MEPS?

COL Margot R. Krauss USA
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

Purpose

Asthma reliably diagnosed at any age disqualifies an applicant for military service. Unfortunately, the
condition is often undetectable, and many applicants do not reveal that they have asthma during the
entrance medical examination. Consequently, each year ~1,000 asthmatic individuals are recruited who
subsequently require discharge for asthma during IET. Exhaled nitric oxide levels have been clinically
correlated with airway inflammation among asthmatics. This study will determine whether an applicant is
more likely to reveal their asthma when given an objective measure they are told is correlated with asthma.

Methods

Volunteers for baseline nitric oxide levels were sought among military applicants at a MEPS in Baltimore.
Nitric oxide levels were measured in a temperature-controlled room using a standard chemiluminescence
technique (NIOX, Aerocrine, Solna, Sweden) three times per volunteer. All applicants are questioned about
a history of asthma during the physical examination. In addition to these questions, study volunteers, giving
informed consent for study participation, completed a questionnaire about asthma-related symptoms and
factors that might affect nitric oxide levels. VVolunteers could not be disqualified for information gained as a
result of their participation. After the nitric oxide testing, volunteers were told that their level of nitric oxide
indicated that they may have asthma. An interviewer, blinded to the applicant’s responses to asthma-related
questions, questioned each about a history of asthma or potentially related symptoms.

Results

Volunteers (n = 1,591) were mostly male (99%), young (median age 20), and representative of the racial
makeup of the applicant population (54% white, 32% black). Nitric oxide levels ranged from 2.4 to 268
ppb with a median of 14.9 ppb. Individual nitric oxide measurements were reliable (+2 ppb). While only
2.2% (35/1,591) of the volunteers revealed history of asthma during the physical examination, 7.3%
(116/1591) gave a history of asthma after being told their nitric oxide levels indicated they may have
asthma. All individuals who revealed current asthma (n = 2), 77% (21/27) of individuals who reported
symptoms after age 12, and 60% (34/57) of individuals who reported symptoms potentially related to
exercise-induced bronchospasm, had nitric oxide levels of >14 ppb. Only 29% of those with a history of
asthma (under both the old and proposed new standards) were detected by the current MEPS exam.
Unexpectedly, 20% of all volunteers without any known respiratory problems had FEyxo over 100ppb.



Conclusions

Exhaled nitric oxide may be a useful adjunct to the physical exam in processing applicants, but currently
lacks the specificity required in a mass screening environment. Other exhaled volatiles will be examined to
determine whether the specificity of screening for asthma using exhaled nitric oxide can be made
operationally useful. Studies focusing on those with extreme levels of nitric oxide might prove useful in
identifying those with disqualifying respiratory disorders.

Accuracy of IET Discharge Classification Types
at Fort Leonard Wood: 6-Month Interim Report

LTC David Niebuhr USA, Timothy E. Powers, and COL Margot R. Krauss USA
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

2LT Amanda Cuda, USA MS IV
Uniformed Services University of the Health Sciences, Bethesda, Maryland

Purpose

Attrition in IET is a triservice problem with ~ 15% of all recruits leaving during this period. The cost of this
early attrition is in the millions, resulting in the GAO to call for improved screening of applicants.
AMSARA has studied the losses for pre-existing (EPTS) medical conditions; however, there are many
more early discharges coded as administrative or other medical. In the Army, the top three classifications of
IET discharge covered by Army Regulation 635-200 are EPTS (chapter 5-11), other mental and physical
conditions (chapter 5-17), and entry-level separation (chapter 11). To examine the validity of the Army
coding system for IET discharges, a cross-sectional study performed the following. In addition, this study
examined the frequency of more than one indication for discharge and described the use of medical care
among those discharged. The first 6 months of data are presented here.

Methods

All discharges occurring at Fort Leonard Wood from 30 September, 2002 to 30 March, 2003 were included
in this study. All discharge forms, administrative paperwork, counseling statements and medical visits were
entered into an ACCESS database. A random sample (10%) was selected to identify the co-existence of
mental health conditions among those receiving non-EPTS discharges. This sample was independently
reviewed by two physician blinded as to the discharge coding assigned at Fort Leonard Wood.

Results

A total of 1,442 soldiers were discharged from Fort Leonard Wood during the study period. Since 88%
(1268/1442) of all discharges were classified under chapters 5-11, 5-17, and 11 (34%, 28%, and 26%,
respectively), further study was limited to these three categories. Psychiatric conditions accounted for only
2.5% of chapter 5-11 (EPTS) discharges. In general, Chapter 5-11 (EPTS) discharges occurred early during
the training period with no evidence of co-existing problems (training or behavior difficulties). 41% of the
chapter 5-17 (other medical and physical conditions) discharges revealed some evidence of pre-existing
medical conditions, with only 13% of the chapter 11 (entry level) discharges possibly having preexisting
medical conditions. Those receiving a chapter 5-17 discharge were more likely to have utilized mental
health clinics than those discharged under chapter 11 (63% and15%, respectively). Overall, the most
common mental health diagnosis was adjustment disorder (ICD9 309); however, diagnoses that may
require medication (depression, psychotic disorders) were more commonly discharged under chapter 5-17
(46%) or chapter 11 populations (36%).



Conclusions

This study demonstrated that evidence of mental health co-morbidity is commonly found among those
discharged under the categories of entry-level separation (Chapter 11) and other medical and physical
separations (Chapter 5-17). Thus at Fort Leonard Wood, the low percentage of EPTS discharges for mental
health conditions (2.5% versus 20-30% expected) can be accounted for by the practice of coding
psychiatric conditions under non-EPTS codes. Relying on EPTS coding alone will underestimate the
burden of mental health conditions contributing to discharge.

Comparing EPTS discharge diagnosis between training sites and services is not operational or clinically
useful as coding is influenced by medical practices and commanders emphasis that is difficult to quantify.

Project REMAIN:
Evaluation of Navy Policy to Retention of Mild Asthmatics

COL Margot Krauss USA, CPT Amy Millikan USA, Mary Brundage
and Timothy Powers
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

Purpose

Policies affecting retention on active duty have historically been made in response to economic and
political pressures without study of their impact. Project REMAIN was designed to provide evidence to
support or negate the Navy’s anticipated policy change to retain mild asthmatics first identified during
recruit training. Prior to this study, the Navy routinely discharged individuals diagnosed with asthma during
recruit training, resulting in more than 300 discharges per year at an annual cost of more than $3 million.

Methods

A nested case-control study was conducted at Great Lakes Naval Training Center from 26 July 2000
through 25 July 2002 to evaluate the impact of retaining mild asthmatics. Recruits with mild asthma (as
defined by the Second Expert Panel, National Asthma Education and Prevention Program, 1997) were
started on standard asthma treatment and returned to basic training. Three recruits without asthma were
matched to each case of asthma based on gender, age, race, and date of entry onto active duty. Asthmatics
and controls were monitored for outpatient visits, hospitalizations, and early discharge through August
2003.

Results

During the two years of the study, 136 cases and 404 controls were enrolled. Discharge before graduation
from training was significantly higher for cases retained with mild asthma compared with controls: 45%
(61/136) and 16% (63/404), respectively. Discharge for persistent asthma symptoms (30/136) and mental
health diagnoses (10/136) accounts for the higher discharge rate among cases. However, among recruits
who graduated from recruit training, there was no difference in retention between cases and controls: 72%
and 70%, respectively. No hospitalizations or deaths related to asthma occurred during the study.

At the end of the study, 40% (54/136) of the cases who would normally have been discharged were still on
active duty. Discharge for asthma has been greatly reduced from 380 in 1999 to 119 in 2001; that appears
to be holding steady for the past three years since routine implementation of this new policy.

Conclusions

Project REMAIN provides evidence that supports the Navy’s new policy of retaining recruits first
identified with mild asthma during training. Recruit training is a stressful period that screens out those who
cannot mentally or physically serve in the military. After graduating from basic training, there appears to be
no difference among those diagnosed with mild asthma and the matched controls. This significant
proportion (40%) of recruits remaining on active duty without adverse effects represents a cost savings of
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$1.6M to the military. This study represents the first scientific evaluation of proposed policy change
prior to full implementation, demonstrating the cost-effectiveness of using this approach.

Evaluation of Army Recruit Medical Discharges (EPTS) Attributed to
Asthma

LTC David Niebuhr USA and COL Margot Krauss USA
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

MAJ Jason Wieman USA and LTC James Cook USA
Madigan Army Medical Center, Department of Preventive Medicine, Fort Lewis, Washington

Thomas Koepsell
University of Washington, School of Public Health, Seattle, Washington

Background

More than 1,200 new recruits are discharged every year for preexisting asthmatic conditions, costing the
DoD approximately $42 million per year. An investigation into the characteristics of those lost early in
training secondary to asthma was initiated under scientific protocol approved by the IRB at WRAIR.

Methods

A descriptive study was conducted from 1 January 2002 to 31 December 2003 at Fort Jackson, SC, and
Fort Knox, KY, using a questionnaire for all soldiers being discharged for a medical reason (EPTS). The
voluntary questionnaire was administered during the medical out-processing. The questionnaire included 1)
the reasons for nondisclosure (if applicable) at the time of MEPS medical examination; 2) perceived
severity of the condition; and 3) desire and ability to remain on duty. Subjects were stratified according to
the training site and the nature of the discharge (asthma vs. nonasthma); questionnaire results were then
compared.

Results

Response rate of the study was excellent with 86% (3275/3815) of all recruits receiving an EPTS discharge
during the study period completing the questionnaire. Of special note was the dramatically different
distribution of asthma EPTS discharges between the two training areas, with the larger training base, Fort
Jackson, accounting for only 21.5% of all asthma discharges (Fort Jackson trains ~2.7 times more recruits
than Fort Knox). Perceived severity of asthma leading to EPTS discharge was lower at Fort Knox than at
Fort Jackson, (55% vs 69% respectively, reporting that they would seek follow-up medical treatment for
asthma after discharge). Few of those discharged for asthma felt they could have completed basic training:
9.9% at Fort Jackson and 4,9% at Fort Knox. Concealment of the condition at the time of MEPS
examination was reported by 52.5% of all asthma discharges vs. 81.7% of the non-asthma discharges.

Discussion

The difference in asthma-related EPTS discharges between two training sites emphasizes the difficulty in
comparing diagnosis-specific EPTS discharges between sites. It is unlikely that there were significantly
more asthmatics sent to Fort Knox versus Fort Jackson. The significant difference between these posts is
more likely due to differences in the standards used to initiate a discharge due to asthma, the medical
evaluation process, and the command environment. This study confirms that concealment of medical
conditions among military applicants during the MEPS process is the most common reason for EPTS
discharge. Identification of known asthmatics at MEPS would decrease EPTS discharges.



Survival of Recruits Waived for Scoliosis

LCDR Paul D. Seeman, USN

Department of Preventive Medicine and Biometrics, Uniformed Services University of the Health Sciences,
Bethesda, Maryland

COL Margot R. Krauss USA and Timothy E. Powers
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

Background

In order for the military to be successful, its members must be physically fit. Recruits that fail to complete
IET or their service obligation inflict a large fiscal burden on the military and affect force readiness. The
goal of this study is to determine whether or not recruits who entered active duty in the Army, Navy, Air
Force, and Marines between 1 January 1995 and 31 December 2001 with a medical waiver for scoliosis
experienced a greater rate of premature discharge and hospitalization compared with a control group.

Methods

We conducted a retrospective cohort study of enlisted recruits entering active duty in the Army, Navy, Air
Force, and Marines between 1 January 1995 and 31 December 2001. The study group included enlisted
recruits who entered active duty with a medical waiver for scoliosis. Individuals in the study group were
matched to a comparison group in a 1:3 ratio. The study and comparison groups were followed from entry
into training through 31 December 2001. AMSARA looked for three outcomes: early EPTS discharge from
recruit training, first hospitalization, and premature discharge from active duty.

Results

Recruits who entered active duty with a waiver for scoliosis had a lower probability of completing two
years of active duty than other recruits and were at increased risk for both EPTS discharge and premature
discharge for a medical condition. The evidence indicates that recruits who entered active duty between 1
January 1995 and 31 December 2001 with a waiver for scoliosis experienced a greater rate of premature
discharge compared with a demographically matched control group (Fig. 1).
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FIGURE 1. SURVIVAL OF RECRUITS WAIVED FOR SCOLIOSIS.



Attrition and Morbidity of Recruits Waived for Hypertension: 1995-2001

CPT Scott Eader USA, LTC David Niebuhr USA and Timothy E. Powers
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

Background

The estimated prevalence of hypertension in the general U.S. population of military recruiting age (age 20—
34 years) is 8.6% for males and 3.3% for females. Although hypertension can be a serious chronic disease,
the effect of hypertension on the retention of recruits has not been studied. Current DoD standards
disqualify applicants who have an average of three consecutive blood pressure measurements of 90 mmHg
diastolic or 140 mmHg systolic and any high blood pressure requiring medication or a history of treatment.
Applicants disqualified for hypertension may apply for a medical waiver. This study follows recruits
granted a waiver for hypertension to determine whether current procedures are effective in identifying and
waiving only those recruits with a history of hypertension who are at low risk of failure.

Methods

The study population was made of DoD first-time enlistees with waivers for hypertension (excluding Air
Force because of small numbers) who entered service between 1 January 1995 and 31 December 2000 and
were followed through 31 December 2001. Cases were matched to fully qualified controls by service,
gender, age, race, and accession date. Comparison of BMI and degree of hypertension was performed.
Subjects were followed for up to two years of service for hospitalizations, EPTS discharges, and all-cause
discharges. Mantel-Haenszel relative risk calculations and Kaplan-Meier survival analyses were performed

(Fig. 2).

Survival Likelihood of Army, Navy, & Marine Enlistees (1995--2001)
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FIGURE 2. SURVIVAL OF ENLISTEES WAIVED FOR HYPERTENSION: 1995-2001. Log-rank test for equality of survivor
functions, p = 0.19.

Results

A total of 1,063 enlistees waived for hypertension were identified and matched to 3,195 matched fully
qualified controls. All-cause hospitalizations were identified in 98 waived and 327 controls with a relative
risk of hospitalization of 0.90 (95% CI 0.73, 1.10). All-cause attrition was similar in waived cases (n = 404)
compared with controls (n = 1,285). Relative risk was 0.94 (95% CI 0.87, 1.00), and log-rank test for
equality of survivor functions was not statistically significant (p = 0.19). All-cause EPTS discharges were
identified in 49 cases (13 were from hypertension) and 146 controls (one was from hypertension). The

10



severe hypertensive category (stage Il disease) was more common in cases than controls: 16% vs. <1%,
respectively. The category of overweight or obese was more common in cases than controls: 63% vs. 44%,
respectively.

Discussion

The hypertensive waived cases had no difference in frequency of first-time hospitalization compared with
the fully qualified control group. The severe hypertensive group had a higher rate of hospitalization than
those in the overweight and hypertension categories. Survival analysis showed no evidence of a difference
in attrition between groups. These results substantiate the current hypertension accession waiver policy and
provide evidence for making the accession standard less restrictive, e.g., qualifying prehypertensive
applicants who control the condition by lifestyle alone. Further study with longer follow-up and with a
cost-benefit analysis will be needed to substantiate this recommendation.

Attrition of Recruits with Preexisting Recurrent Headaches

MAJ Christopher Jankosky, USA

Division of Occupational and Environmental Health, Johns Hopkins University, Bloomberg School of Public
Health, Baltimore, Maryland.

LTC David Niebuhr USA and Timothy E. Powers
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

Background

Military candidates are asked to report any history of recurrent headaches, although the effectiveness of the
subsequent waiver process for the condition has not been evaluated. The U.S. military has developed
procedures to only accept applicants who are deemed physically capable of meeting the unique demands of
service. To help assess current accession waiver criteria, AMSARA analyzed recruits who were allowed to
enter the service with preexisting recurrent headaches.

Methods

A retrospective cohort survival analysis was performed on males and females in the armed forces who
enlisted between 1995 and 2000. The headache group was composed of 174 first-time active duty enlistees
who required an accession medical waiver for headaches and nothing else. The comparison group was
randomly selected from military recruit data and consisted of 522 enlistees who did not require an
accession medical waiver. The probability of early discharge for those with a waiver for a history of
headache was determined against a matched comparison group. Early discharge was defined as a separation
in <2 years (730 days) from the date of entrance.

Results

Kaplan-Meier survival analysis revealed no statistical difference between the headache and healthy groups,
with a hazard ratio of 0.98 (95% CI 0.6, 1.4). Individuals accepted for military training with a recurrent
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headache waiver have similar retention rates to matched healthy individuals without headache waivers (Fig.
3). This evidence indicates that current waiver standards for recurrent headache are appropriate.

1 .\\%\
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FIGURE 3. PROBABILITY OF REMAINING ON ACTIVE DUTY AMONG HEADACHE SURVIVAL STUDY SUBJECTS: ALL
SERVICES. Kaplan-Meier survival analysis for entire group (log-rank test, p = 0.91).

Survival of Recruits Waived for Pes Planus: 1995-2001

LCDR Francis X. Hall MC, USNR
Department of Preventive Medicine and Biometrics, Uniformed Services University of the Health Sciences,
Bethesda, Maryland

LTC David Niebuhr USA and Timothy E. Powers
Department of Epidemiology, Walter Reed Army Institute of Research, Silver Spring, Maryland

Background

All military services depend on recruitment and accession to maintain strength. Part of these processes is
the determination of medical fitness. Orthopedic conditions, such as pes planus, are among the most
common medical diagnoses in the general population and in the military, with a prevalence of 10-20%. Pes
planus is disqualifying for military service. Nevertheless, at ~7.0% of all medical waivers, the condition is a
relatively common cause of waivers. Evidence-based medical accession standards are needed to minimize
premature medical attrition. This study examines whether military recruits who obtained a waiver for pes
planus are more likely than recruits without such a waiver to be discharged.

Methods

We conducted a retrospective cohort study of individuals who entered active duty between January 1995
and December 2000 with a waiver for pes planus that were matched to a group of fully qualified enlistees.
They were followed from basic training through December 2001 for outcomes of hospitalization and
discharge. Kaplan-Meier analysis was performed to estimate the survival function with respect to these
outcomes (Fig. 4).

12
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FIGURE 4. TWO-YEAR SURVIVAL ANALYSIS OF RECRUITS WITH PES PLANUS VS COMPARISON GROUP: 1995-2001.

Results
A total of 1,499 pes planus waivers who accessed into the military were identified and compared with
4,496 fully qualified accessions. Hospitalizations for any cause were identified in 168 recruits waived for
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pes planus and in 491 of fully qualified recruits, relative risk of hospitalization 1.4 (95% CI 1.13, 1.88). For
EPTS discharges, the pes planus group revealed 74 EPTS discharges vs 155 in the fully qualified group,
relative risk of EPTS discharge 1.4 (95% CI 1.13, 1.88). A significant difference in all-cause discharge was
found between the pes planus and fully qualified groups (p = 0.0002), relative risk of any discharge 1.2
(95% CI 1.09, 1.27). The differences in survival between groups varied by service and gender.

Discussion

Recruits waived for pes planus in this study experienced hospitalization, EPTS discharge, and all-cause
discharge within the first two years of service more frequently than fully qualified recruits. This may be
due in part to the intensity of military training. These findings alone do not provide evidence to change
either the current accession standards or waiver criteria for pes planus, because most waived cases survived
the first two years of service. Further study in the area of diagnosis and management of pes planus, as well
as a cost-benefit analysis of different potential policy standards, will allow DoD to meet the often-
contradictory goals of maximized accession and minimized attrition.
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ATTRITION MODELING

Studying Early Attrition by Time-Dependent Proportional Modeling:
Going Beyond the Cox Model

Introduction

Previous AMSARA attrition models have examined attrition from enlisted service as a function of
predictor factors known to be related to the likelihood of early attrition (e.g., accession medical waiver,
service, gender, age, and race). In these analyses, the outcome variable for each individual is
dichotomous—discharged, yes or no.

A natural extension of these analyses would be to look at the length of service time as a function of these

predictor variables. In such an analysis, standard multiple regression techniques are inappropriate because
the dependent variable (service time) is most likely not normally distributed and is often incomplete, such
as when the subject is still in the service at the time of study.

A frequently used approach for this type of analysis is the proportional hazards model, first suggested by
D.R. Cox in 1972. The underlying assumption is that the effects of all predictor factors on hazard are
constant over time; i.e., we assume that the hazard ratios associated with any two combinations of the
predictor factors are constant over time. This assumption, however, may not be plausible in the case of
military attrition. For example, it is conceivable that age is a stronger predictor of risk during basic training
(when the physical demands are most rigorous) than at some time after basic training. In such a case, when
the impact of some of the covariates depends on time, nonproportional hazards models should be used. This
study examines the proportional hazards assumption in modeling early attrition among military enlistees.
An alternative attrition model is also considered to examine time-dependency effects among attrition
predictors.

Subjects and Methods

All first-time enlistees who began active duty service during January 1995-December 2001 were included
in the analyses. Accession records on these individuals were linked with military personnel records to
determine whether a subsequent early attrition occurred. In addition to the accession and attrition data, the
demographic factors (e.g., gender, age, race, marital status, education level, AFQT, BMI, medical
qualification, number of dependents, and geographic factor, the MEPS) are included. In previous studies,
these factors have been strongly related to the likelihood of attrition.

Two different survival models are used: Cox proportional hazards model and the time-dependent
proportional model.

Cox Proportional Hazards Model. The Cox proportional hazards model (model 1) is depicted below.
h; (t) = ho(t) exp( B, Xy + -+ + By X ) 1

where h is the hazard function, which is the instantaneous probability of failure at time t, given survival up
to t. The terms X3, ...Xik represent the covariates associated with attrition, and B, ... , Bk are the coefficients
to be estimated. The term hg(t) is the baseline hazard and is the hazard for an individual with all
independent variables equal to zero. AMSARA tests the proportional hazards assumption by applying the
model at different intervals of service time and checking the coefficients for consistency.
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Time-Dependent Proportional Model. Any number of models could be conceived to allow for
variation in effects of the covariates on attrition likelihood over time. One such model (model 2) is
depicted below.

hi(t) = ho(t) exp(ZK: X, B,[L+ 7, In(t) + 7, In(8)?]) 2

In addition to having a term for each covariate without time involved, each covariate is also included as a
multiple of the natural logarithm of time and of the squared natural log of time, represented by unknown
parameters y and n; see model 1 for definition of other terms. Note from model 2 that if all coefficients on
the time-dependent terms are zero, the model reduces to model 1. If the coefficients on the In(t) terms are
equal to a common constant, and those on the In(t)? are also equal to a common constant, then this model
becomes a special frailty model.

A basic principal in model estimation is to minimize the number of terms by eliminating those that add
little to the accuracy of estimates. Hence, in the time-dependent proportional model we will delete all terms
for which the coefficient estimates are not significantly different from zero.

Results

Figure 5 shows the coefficients from the Cox proportional hazards models and indicates the effects of
several covariates on Army attrition hazard at different times in service. If the proportional hazards
assumption were true, the estimates for each covariate would lie roughly along a horizontal line. It is clear
that this is not the case for most of the covariates, casting doubt on the proportional hazards assumption for
the Army. Most are decreasing, and some show nonlinearity. Similar results were found for these covariate
effects on attrition in the other services. These results indicate that a time-dependent model would be more
appropriate.
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FIGURE 5. LOG OF CUMULATIVE HAZARD RATIOS IN THE ARMY.

We therefore performed the time-dependent model (model 2), which allows for interaction between each
covariate and the natural log of survival time. Due at least in part to the large sample size, almost all
interaction terms were significant. Factors significantly intertwined with time included gender, age, race,
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education level, weight, and AFQT score. In some cases, however, the interactions were not only
statistically significant but were also large in magnitude. This further confirms the observation, illustrated
in Figure 6, that the covariate effects on attrition likelihood vary over service time.
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FIGURE 6. ADJUSTED HAZARD RATIOS IN THE ARMY: NONLINEAR MODEL.

Initial “permanent” medical disqualification (with subsequent accession medical waiver) is a major focus of
AMSARA. For this factor, the term involving the natural log of time was significant, but the square of the
natural log of time was not. For those with a medical disqualification and subsequent waiver, attrition
during the first 3 months of service is 25-30% higher than among those who had no medical
disqualification. However, at the 1-year point, the difference is reduced to only 6%, and at the 2-year point
there is no difference. So those with a known medically disqualifying condition are at a higher risk of
attrition initially, but those who get past this initial period are as likely to be retained as those not medically
disqualified.

Temporary medical disqualifications (for conditions that can be amended before service begins, e.g., recent
marijuana use) were also associated with increased attrition likelihood in each service. This effect
diminished as the time served increased, but subjects with such an initial disqualification were at somewhat
higher risk for instantaneous attrition over the entire first term of service.

Also from this model, attrition among overweight recruits in the Army is 14-15% higher than attrition
among Army recruits of ideal weight, with little difference over time. In the Navy the difference is 4-5%,
also fairly stable over time. In the Marines and Air Force, the effect of being overweight versus being of
ideal weight at the time of enlistment varies over service time.

Conclusion

The effects of demographic and other factors related to likelihood of attrition among enlistees are not
constant over time. Thus, the popular Cox proportional hazards modeling approach might be inappropriate
for modeling these effects. Extension of the proportional hazards model technique to include time-
dependent terms yielded information about the changing effects of attrition predictors during service time.
Some of these time-related changes were found to be dramatic and to depend on the covariate and service
being considered. Future modeling of attrition likelihood based on factors known at the time of application
for service should account for time-dependent effects of the predictors.
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Detecting Abnormal Attrition Changes at an Early Stage:
Application of the Random Effects Model and Agreement Testing

Introduction

Early attrition among enlistees is a costly problem for the U.S. military, and various attrition reduction
measures have been tried. A related technical problem is how to determine whether a newly measured
attrition level indicates a change in the underlying attrition pattern. Such a determination is difficult to
make, because relatively large fluctuations in short-term attrition rates may be caused by seasonal patterns,
differences in the demographic profile of recruits, or simply random fluctuations. The aim of this study is to
develop attrition modeling that will account for these factors so that changes in core attrition rates can be
detected at short-term intervals.

Subjects and Methods

All first-time enlistees who began active duty service during January 1995- September 2000 were grouped
according to the month and year of beginning military service. For each month/year group, attrition
percentages during the first 3 months of service were determined. In addition, a demographic profile will be
developed for each group, including the distribution of gender, race, AFQT scores, etc. In previous studies
these factors have been strongly related to likelihood of attrition.
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The raw attrition rates by month/year group over the 60 months from 1995 to 1999 will first be examined
and adjusted for both seasonal and long-term trends by differencing if necessary. The remaining attrition
for the sequence of month/year groups will then be examined for homogeneity. In the event that
homogeneity is not yet achieved, random effects regression models will be developed to regress the
remainder attrition rates against the demographic profiles. These models allow both for the possibility of
random variability in any given month’s attrition rate and for random variability across months.

This dynamic regression model will then be used to predict the attrition rate for the month/year groups of
2000. Actual attrition levels for these groups will be compared with predicted levels from the random
effects models.

Results

The examination of raw attrition rates revealed strong seasonal patterns in short-term attrition for each
service branch. In particular, recruits who began duty in the summer were more likely to continue in service
than those, who began duty in the early months of the year. After adjustment to account for these seasonal
patterns, it was also seen that the monthly remainder loss rates were not purely random noise. Instead, these
rates were related to the demographic features of the recruit groupings.

Accordingly, AMSARA applied random effect regression models to model attrition rates within 1, 2, and 3
months of service against the demographic features. If the variance between months is negligible, then the
random effect model is the same as a fixed effect model. That is, after controlling the demographic factors,
the residuals of the attrition rate are subject to the same distribution, and they are homogeneous. This was
found to be the case for attrition in each service branch other than the Air Force.

Agreement Test for Enlistees Entering Active Duty in 2000

Table 1 shows the agreement measurements, which test the difference between actual and predicted
attrition, for each service from January to September 2000 by service. This period was used because at the
time of analysis, the data on discharges through the end of the calendar year were incomplete. In several
instances the difference between actual and predicted attrition is statistically significant.

For example, attrition among Army recruits beginning duty in January 2000 was significantly lower than
predicted at 1, 2, and 3 months of service. For those beginning in June and July, however, attrition was
significantly higher than predicted. Attrition among Navy enlistees was lower than predicted for those
beginning duty in January and July for all lengths of follow-up, as well as in May and September for
selected follow-up times. Attrition was significantly higher than predicted among Marines beginning duty
in March, April, and May for any length of follow-up. Finally, attrition was significantly lower than
expected among Air Force enlistees beginning service in May, August, and September at all lengths of
follow-up.

Finally, it is apparent that the actual attrition among Navy enlistees is consistently and significantly lower
than predicted. If there is no change in underlying attrition over time, one would expect the actual attrition
to vacillate around the predicted level—sometimes higher and sometimes lower and with few large
differences. The Navy result indicates a possible downward trend in attrition. Further examination is
warranted.
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TABLE 1. COMPARISON AGREEMENT TEST OF ACTUAL TO PREDICTED ATTRITION BY SERVICE AND TIME OF FOLLOW-UP

FOR JANUARY TO SEPTEMBER 2000

Month entered T;?::roggggoo\'\rl{t%p Army, Navy, Marines, Alr Force
active duty active duty fixed fixed fixed Fixed Rg[‘fggp
1 mo -3.66 -4.29 0.12 -1.23 -0.88
January 2 mo -5.24 -4.18 -0.09 -1.28 -0.92
3mo —4.73 -3.78 0.65 -0.49 -0.42
1mo -0.33 0.88 -0.93 -2.99 -1.87
February 2 mo 0.36 0.16 1.90 -2.07 -1.38
3mo 0.70 -0.52 2.87 -1.15 -0.82
1mo 1.88 -1.33 3.03 1.06 0.51
March 2mo 0.44 —2.26 4.86 2.69 161
3mo -0.28 -1.90 7.12 243 151
1 mo 0.44 -0.73 471 -0.60 -0.53
April 2 mo -1.97 -0.35 6.70 0.71 0.33
3mo -1.65 -0.27 7.12 157 0.98
1mo 122 -0.71 311 —6.34 -3.40
May 2 mo 131 -3.69 4.33 -3.78 -2.22
3mo 2.00 -4.15 3.95 -3.84 -2.31
1mo 411 -5.66 0.57 —4.32 —2.22
June 2mo 2.96 —7.53 214 -1.11 -0.72
3mo 3.73 —6.29 2.08 -1.60 -1.01
1 mo 4.42 -1.35 2.00 -1.14 -0.72
July 2 mo 7.55 -0.80 3.15 0.44 0.14
3mo 6.69 -0.66 217 0.43 0.15
1mo 428 -0.30 -1.15 -8.93 -3.42
August 2 mo -1.53 -1.23 0.47 -5.61 -2.65
3mo -4.21 -1.53 0.72 -6.15 -2.98
September 1 mo 0.47 —4.40 -3.24 -14.57 —-4.47
2mo -0.78 -041 -0.45 -11.04 —4.63
Discussion

In total, several cases of actual attrition differ significantly from the attrition that was predicted. Although
there is no “correct” number of significant differences, it is doubtful that core attrition changed so many
times over such a short period in each service. Further examination of the month/year groups showing
attrition disparities indicates that additional important demographic factors may be involved, even though
many of these were already controlled for in the modeling. Future work will involve more extensive
consideration of these factors to refine the attrition prediction model.

This study is limited by inability to control for attrition reduction programs that may have been installed

during 1995-1999, the period used to model baseline attrition. Such programs might have altered attrition
for some month/year groups, causing bias in modeled effect estimates.
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Attrition Differences among Enlistees by State of Residence

Introduction

Previous AMSARA studies have identified several factors associated with the likelihood of early attrition
from enlisted service, which were based on the individual factors. Studies performed separately from
AMSARA have observed that state of residence might affect the likelihood of attrition. In this study,
AMSARA further establishes the effect of state of residence and examines the extent to which it may
involve other demographic factors by region. A statistical test for homogeneity of attrition rates is proposed
and applied to determine geographic and factor effect differences.

Methods

We will first evaluate the discharge rate among enlistees according to state of residence at the time of
application. These 51 discharge rates, including Puerto Rico, will be tested for homogeneity, and if the
rates are found to be essentially the same across all states, attrition probability over service time can be
modeled irrespective of state of residence.

If attrition rates were found to be heterogeneous according to state of residence, we evaluate the effects of
the demographic and other factors by state of residence to see if those factor effects may also be
heterogeneous. Past studies have identified gender, age, race, education level, and AFQT score as some of
the factors most strongly related to likelihood of early attrition. Implications of findings to future modeling
of early military attrition will be discussed.

Homogeneity of attrition according to state of residence will be tested by a chi-square test. Applying a Cox
proportional hazards model separately to the enlistees from each state, we also perform homogeneity tests

for those individual factor effects. For any given factor, the homogeneity test statistic will be a measure of

deviation of the coefficient values from each state-level model from the weighted average effect across all

states.

A large value of the test statistic for a given factor implies that the effects of that factor show large
variation from state to state, i.e., a heterogeneous effect.

Data on individuals entering service (gain data) during 1995-2002 and on those subsequently exiting
service (loss data) were provided by DMDC. Data on all applicants for enlisted service, including
demographic, academic, and state of residence, were provided by MEPCOM.

Results

Early attrition from each branch of service was found to be strongly heterogeneous according to the state of
residence. For example, in the Army, the attrition rates were 13% for those from Rhode Island, Kentucky,
and Arkansas, whereas attrition rates were only 6% for those from Hawalii and 6.5% for those from Alaska.
More generally, it can be seen that attrition during the period studied was generally higher among enlistees
from states in the East than among those from the West (Fig. 7).
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FIGURE 7. ATTRITION BY STATE OF RESIDENCE:

Given this strong difference in attrition observed by state of residence, it is of interest to examine if any of
the previously identified factors related to attrition differ in their effects according to state of residence.
Table 2 summarizes the factors examined and indicates those found to be significantly heterogeneous. Note
the following:

1. Factors showing heterogeneous effects differ by service.

2. About two-thirds of the factors are homogeneous in all services.

3. Effect of a medical disqualification, either permanent or temporary, on likelihood of attrition does not differ
geographically.

22



TABLE 2. HETEROGENEITY OF FACTOR EFFECTS ACCORDING TO STATE OF RESIDENCE

Factor Army Navy Marines Air Force
Gender X X
Age X
White X X X
Black X
No HS diploma X X
Dependents
AFQT X X X X
Underweight X
Overweight X
Temporary DQ
Permanent DQ

Discussion

The likelihood of early attrition among active duty enlistees differs significantly according to state of
residence. Visual inspection of attrition rates by state indicate that enlistees from western states have
generally lower attrition likelihood than those from eastern states. Although some of these regional
variations may be simply due to varying demographic factors by region that also are related to attrition
likelihood, this study has found that the level of effects of several factors related to attrition differ by state.

Regarding medical disqualification, however, it is reassuring that the effect of temporary or permanent
medical disqualification on likelihood of attrition does not differ geographically. This indicates that the
application of medical standards, in conjunction with the subsequent medical waiver process, is
geographically uniform. Those with a permanent medical failure had early attrition up to 30% higher than
those without, and temporary medical disqualification was an even greater risk factor (data not shown).

Future modeling of attrition should account for those factors that show regional variation through the use of
hierarchical models.
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CASE SERIES REVIEWS

EPTS DISCHARGES FOR RETROPATELLAR PAIN SYNDROME IN 2001:
CASE SERIES REVIEW

Introduction
Retropatellar (patellofemoral) pain syndrome (RPPS) has been defined as “retropatellar or peripatellar pain
resulting from physical and biochemical changes in the patellofemoral joint” [1]. In the general population,
the syndrome is among the most common musculoskeletal complaints in all age groups [2] and has been
estimated to account for 25-40% of all knee complaints seen in sports medicine clinics [3]. It occurs most
frequently in adolescents and young adults and more frequently in females than males [3].

AMSARA examined EPTS discharges for RPPS because a significant number of recruits were discharged
for orthopedic reasons in 2001. In 2001, 108 recruits received EPTS discharges for diagnosis of chronic
RPPS (DoD Instruction code 717.7).

Methods
EPTS discharge records (DA4707, SF600, SF93, and SF88) received by MEPCOM with a primary or
secondary diagnosis of RPPS, patellofemoral pain/joint syndrome, chondromalacia patella, or anterior knee
pain were reviewed. All diagnoses were classified under DoD Instruction code 717.7 and were the sole
basis of case selection. Cases included only active duty Army, Navy, Air Force, and Marine discharges
during calendar year 2001. Gender, age, and race were not considered when defining the sample
population. Cases were reviewed by a single, nonblinded reviewer using a standardized questionnaire. The
same criteria were used to evaluate each case.

Results
In 2001, MEPCOM received EPTS discharge records for 108 recruits with primary or secondary diagnoses
listed under DoD Instruction code 717.7. The distribution of these discharges by service is illustrated in
Table 1, as is the distribution of all recruits who began active duty during 2001 for a rough basis of
comparison. Although the Army clearly accounted for a disproportionately high percentage of these
discharges, this does not necessarily reflect true differences among the services in likelihood of EPTS
discharges for RPPS. The difference could be due to several factors, e.g., different reporting rates or
discharge categorization across services.

TABLE 3. SERVICE DISTRIBUTION OF EPTS DISCHARGES FOR RPPS AND
GENERAL ACCESSION POPULATION IN 2001

Service EPTS cases (n = 108) % Accessions (n = 169,778)
No. %
Army 89 824 35.7
Navy 4 37 29.1
Air Force 6 5.6 17.0
Marines 9 8.3 18.3

Other demographic characteristics of the study population are listed in Table 4. Because of the low
percentages for the Navy, Air Force, and Marines in this study, only the Army EPTS data were compared
with the Army accessions data. A Z test for a single proportion is used to determine whether the proportion
of EPTS discharges within a given demographic group is statistically different from the proportion of all
incoming recruits (accessions) in that demographic group.
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TABLE 4. DEMOGRAPHIC DISTRIBUTION OF ARMY EPTS DISCHARGES FOR RPPS AND
ARMY GENERAL ACCESSION POPULATION IN 2001

Demographics EPTS cases (n = 89) % Accessions p value
No. % (n =62,300) (Z test)
Age
17-21yr 58 65.2 74.9 0.03
22-25 yr 18 20.2 173 NS
26-29 yr 6 6.7 53 NS
>29 yr 7 79 25 <0.01
Gender
Male 69 775 80.0 NS
Female 20 225 20.0
Race
White 72 818 63.0 <0.01
Black 9 10.2 20.6 <0.02
Other 7 8.0 16.4 <0.05

Body mass index (BMI) was calculated from height and weight data obtained from the MEPS physical
exam according to the following equation: BMI = weight (in pounds) + height squared (in inches) x 703.
Calculated BMI was placed into categories using the 1998 National Institutes of Health BMI criteria (Table
5). Data from all four services are included in the results.

TABLE 5. BMI DISTRIBUTION OF EPTS DISCHARGES FOR RPPS AT MEPS IN 2001

Total analyzed (n = 107) N(l\)/llales (b= 84)% II\:ltce)r?qaleS (h= 20/30)
Underweight (<18.5) 4 4.8 1 4.3
Normal (18.5-24.9) 36 429 16 69.6
Overweight (25.0-29.9) 27 32.1 5 21.7
Obese | (30.0-34.9) 16 19.0 1 4.3
Obese Il (35.0-39.9) 1 12 0 0
Obese Il (>40.0) 0 0 0 0

Pes planus (flatfoot) and pes cavus (high-arched foot) have been cited in the literature as risk factors for
patellofemoral pain syndrome. Information about both conditions was included in this study (Table 6).

TABLE 6. PES PLANUS OR PES CAVUS IN EPTS DISCHARGES
FOR RPPS IN 2001

- Total cases (n = 108)
Condition No. %

Pes planus 20 185
Pes cavus 4 3.7
Neither pes planus or cavus 80 74.1
Unknown 4 3.7

Of the 108 recruits in this study, 18 reported a history of knee problems at the MEPS. However, only 14 of
these recruits were further questioned or evaluated to assess the significance of the knee problems. The
other four recruits had no documentation to indicate that their knee was evaluated or that they were
questioned further.

Sixty-one of the 108 recruits (56%) received at least one knee imaging study as part of their workup at the
troop medical clinic (TMC). Twenty-six of these 61 recruits (43%) had an abnormal finding that could at
least partially explain their knee pain. Abnormalities included bone deformities, stress fractures, stress
reactions, early osteoarthritis, and chondromalacia patella. These 61 recruits received a total of 72 imaging

25



studies; 11 of these recruits had two different imaging studies performed. Table 7 lists the types and
numbers of studies.

TABLE 7. NUMBER OF IMAGING STUDIES PERFORMED AT TMC

Imaging study No.

X-rays 57
Bone scan 11
Magnetic resonance imaging 3
Arthroscopy 1
Total 72

Based on the EPTS discharge records, TMC physicians either commented that a recruit admitted to having
a history of a knee problem, injury, or surgery before accession or did not mention such a history. If the
recruit reported the history to the TMC physician but did not mention it in the MEPS history and physical,
then this review considered evidence of concealment (regardless of whether it was intentional). If the
recruit reported a knee problem at the MEPS or if the recruit stated at the TMC that he or she never had
knee problems before entrance on active duty, then no evidence of concealment was considered. An
estimated 63.0% of the cases exhibited evidence of concealment (Table 8).

TABLE 8. CONCEALMENT OF HISTORY OF RPPS

Total cases (n = 108)

Status NO. %
Concealment 68 63.0
No concealment 36 33.3
Unknown 4 3.7

Various treatment plans were employed for recruits with RPPS, as summarized in Table 9. Double therapy
typically consisted of rest and duty restriction profile plus either nonsteroidal anti-inflammatory drugs
(NSAID) or physical therapy. Triple therapy typically consisted of all three treatments.

TABLE 9. PERCENTAGE OF RECRUITS TREATED
AT TMC FOR RPPS

Type of treatment %

No treatment 24.1

Only physical therapy 3.7

Only rest/profile 45.9

Double therapy 222

Triple therapy 22.2
Discussion

In 2001, those recruits receiving EPTS discharge for RPPS (DoD Instruction code 717.7) did not represent
the general accessions population. Compared with accessions data, Army recruits had EPTS discharges for
RPPS in higher proportions than expected, whereas Navy, Air Force, and Marine discharges had
proportions that were lower than expected. If this finding is not a result of a reporting bias, there may be an
opportunity to make changes in the initial training at Army BCT sites to reduce morbidity among those at
high risk of RPPS.

The literature indicates that there should have been a predominance of females with RPPS [4]. However, no
data were found regarding the actual ratio of females to males. Although females were over-represented
among cases, this finding was not statistically most likely due to the small sample size of this study.

Based on at least one report [4], a higher percentage of RPPS should have been found among adolescents
and young adults. In contrast, this study revealed a lower percentage of EPTS discharges for RPPS in
recruits aged 17-21 years in comparison with overall accessions. Surprisingly, there was also a higher
percentage than expected in those recruits aged >30 years. Perhaps this can be explained by the fact that our
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study only analyzes recruits who received EPTS discharges for RPPS and not the prevalence of RPPS in all
recruits.

In contrast to the literature, which indicates that RPPS has no race predilection [4], white recruits had a
much higher proportion of EPTS discharges for RPPS compared to blacks or “other race” recruits. It
should be noted that EPTS discharges are more common among whites across all medical conditions. Thus
the racial difference seen for this disorder may be due in part to socio-economic pressures that vary by
racial groups in the United States.

Overload is considered a risk factor in the pathogenesis of RPPS [4]. Therefore, the finding that 52% of
males and 26% of females in this study were overweight or obese was somewhat expected.

With respect to concealment, 63% of the recruits concealed their knee problem history, and 22% of those
who did not conceal were not evaluated further or even questioned about their history of knee problems.
These two findings suggest that the MEPS history and physical has a low sensitivity for detecting recruits
with RPPS. This low sensitivity is not surprising and has been found to also be the case in other military
forces. For example, the Australian Army conducted a study to determine if the orthopedic screen was
valuable in predicting subsequent occurrences of injury or medical discharge in their recruits. This study
concluded that the orthopedic screen was ineffective, particularly because recruits can withhold information
about preexisting conditions, making detection difficult [5].

In regard to imaging studies, 56% of the recruits had at least one imaging study at the TMC, and 43% of
these recruits had an abnormal knee finding that could account for their knee pain. Because most of these
imaging studies were plain films (79%), which have low sensitivity for finding abnormalities in soft tissue
and cartilage, a lower percentage of abnormal results was expected. It is unclear from this review whether
the plain film and bone scan findings were specific for RPPS.

Limitations

This review has a several limitations. The first is that reporting of EPTS discharges to MEPCOM is
voluntary. Thus, not all EPTS discharges for RPPS may have been reported. For example, the low
percentage of Navy, Marine, and Air Force discharges made it impossible to generalize our findings to all
services. The low percentage also makes it difficult to determine if there is a true decrease in prevalence of
RPPS in the Navy, Marines, and Air Force (perhaps because intense training involving the knees is less), or
if the difference is due to lack of reporting by services other than the Army. Other limitations are lack of
standardization in reporting and/or poor documentation. These make it difficult to determine which week
each recruit first presented to the TMC, what type of MEPS evaluation was conducted if a recruit reported a
history of knee problems, and what treatment(s) were administered at IET.

Another limitation is that although some history and physical examination findings support the diagnosis of
RPPS, there are no specific diagnostic criteria. For example, the only information about RPPS in DoD
Instruction 6130.4 is as follows: “Chronic RPPS with or without confirmatory arthroscopic evaluation” is
disqualifying for service. Clarifying DoD Instruction 6130.4 (e.g., defining “chronic”) would help MEPS
and IET physicians, particularly in terms of the duration of the condition and whether only the current
diagnosis or history is disqualifying. In addition, defining the severity of RPPS that is disqualifying in
terms of level of activity would help physicians apply the standard uniformly.

Recommendations

Two recommendations emerge from this review. First, conduct a survival analysis to assess the long-term
outcome of recruits who received a waiver for RPPS compared with a control group of recruits who did not
require a waiver. Follow-up would be necessary to determine what percentage of these recruits can
complete IET and their enlistment obligation. Second, improve MEPS screening by including a functional
test to gauge baseline fitness before accession. Perhaps a modified fitness test would be appropriate. A
modified test might also have the added benefit of forcing recruits to train on their own before accession so
they would be better prepared for the rigors of IET.
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EPTS DISCHARGES FOR HYPERTENSION IN 1999-2001:
CASE SERIES REVIEW

Introduction
In 2002, the National Center for Health Statistics estimated that the prevalence of hypertension in young
adults (age 20-34 years) in the general U.S. population was about 9% for males and 3% for females. These
estimates were based on revised cutoff values set forth in guidelines released in May 2003 by the Seventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7). Among the key changes were the addition of a prehypertensive category and the
combination of the former stage Il and stage 111 hypertension categories. The report defined the categories
by using the following parameters for systolic and diastolic blood pressures:

Normal blood pressure
Systolic <120 mmHg and diastolic <80 mmHg

Prehypertensive
Systolic 120-139 mmHg or diastolic 80-89 mmHg.

Stage | hypertension
Systolic 140-159 mmHg or diastolic 90-99 mmHg

Stage 11 hypertension
Systolic 2160 mmHg or diastolic 2100 mmHg

DoD Instruction 6130.4 defines hypertensive vascular disease (ICD9 code 401) as such disease evidenced
by the average of three consecutive systolic or diastolic measurements that fall within the stage | or stage Il
categories as defined by JNC 7. The instruction also includes high blood pressure that requires or has
required medical treatment or dietary restriction. A descriptive analysis of EPTS discharges for
hypertension among first-time, active duty enlistees in the Army, Navy, Marines, Air Force, and Coast
Guard follows.

Methods
Records of EPTS discharges from 1999-2001 for hypertension as the primary diagnosis (ICD9 code 401)
were examined. One hundred-sixty four active duty personnel in the five services were identified as cases.
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Demographic and physical condition data were extracted from hard copies of the case records. Variables
included height, weight, blood pressure assessed at MEPS and IET, history of hypertension, history of
hypertension medication, waiver status, concealment of hypertension, and discharge status. This study
summarizes these data by year and service. All subjects in the Air Force, Navy, Marines, and Coast Guard
were male, and 10% of the cases in the Army were female.

Results

History of Disease and Medication

Data concerning hypertension, medication history, waiver status, and concealment are presented in Table
10. Approximately 25% (Marines and Coast Guard) to 50% (Army, Air Force, and Navy) of the discharges
had a pre-1ET history of hypertension. When examined by year, 48% of EPTS discharges in 1999 were
associated with a pre-1ET history of hypertension. In 2000 and 2001, the percentage of cases with a history
of hypertension was approximately 35 and 36%, respectively. The proportion of cases with a history of
medication for hypertension before the MEPS physical was approximately 9% in the Marines and 20% in
the Army and Navy. When examining the history of treatment for hypertension by study year, about 23%
of subjects had taken hypertension medication before MEPS in 1999. This figure dropped to 15% in 2000
and 12% in 2001.

TABLE 10. FIRST-TIME ACTIVE DUTY RECRUITS WITH EPTS DISCHARGE
FOR HYPERTENSION: 1999-2001*

Pre-IET Pre-IET Medication
vear Male history of history of received Concealed Waived
hypertension medication at IET
No. % No. % No. % No. % No. %. No. %
1999
(n=52) 48 92.2 25 48.1 12 | 231 13 | 250 18 | 346 11 | 212
2000
(n =46) 46 100.0 16 34.8 7 152 13 | 283 12 | 261 3 6.5
2001
(n = 66) 64 97.0 24 364 8 121 19 | 288 12 18.2 9 13.6
Total:
n=164 158 96.3 65 39.6 27 16.5 45 274 42 25.6 23 15.2

* Columns represent nonmutually exclusive categories; therefore only column totals are relevant. Row totals presented are the
number of subjects studied by service or by year.

The percentage of cases receiving medication at IET differed among services but not between study years.
In 1999-2001, typically 25-29% of recruits received medical treatment for hypertension during IET. When
summarizing the 1999-2001 data by service, it was found that the proportion of cases in the Army, Navy,
and Marines treated for hypertension at IET was about 28%, 37%, and 18%, respectively. In total, out of 65
recruits with a pre-IET history of hypertension, 27 (42%) also had a pre-1ET history of medical treatment.
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Given the fact that medical history is either obtained via self-report or through reviews of civilian records,
this figure of 42% should be considered an underestimate.

Waivers

Three percent of Marine discharges for hypertension had received a waiver for hypertension, whereas
nearly 15% of Army and Navy cases received waivers for hypertension. Across study years, the proportion
of hypertensive recruits waived for hypertension was 21% in 1999, about 7% in 2000, and 14% in 2001.
Table 1 presents these data in more depth.

Concealment

Thirty-five percent of discharges had a previously undisclosed history of hypertension in 1999. That
proportion dropped to 26% in 2000 and to 18% in 2001. Upon examination of concealment across services,
it was found that nearly 40% of hypertension EPTS discharges in the Army failed to report a history of
hypertension. Nearly 26% of cases in the Navy and 12% in the Marines concealed their disease status.
Table 11 presents these data in more depth. Those recruits without evidence of concealment either had
new-onset hypertension, previously undiagnosed hypertension, or were untruthful about their hypertension
but were not verified as untruthful.

Hypertension at MEPS]

At MEPS, between 5% and 9% of the cases studied across services had normal blood pressures according
to JNC 7 classifications. The percentage of prehypertensive recruits was 56% in the Marines, 37% in the
Navy, and 36% in the Army. Of the cases studied, 44% of Army recruits, 37% of Navy recruits, and 35%
of Marine recruits had stage | hypertension at MEPS. The percentage of recruits by service with stage 11
hypertension was 20% in the Navy, 13% in the Army, and 3% in the Marines. Looking across study years,
the proportions of subjects in each category were fairly similar between 1999 and 2001, except for stage 11
hypertension in 2000. The percentage of stage Il hypertension cases was much lower in 2000 compared
with 1999 or 2001. In total, 88 of the 164 recruits studied (54%) had blood pressures recorded at MEPS that
were in the range of stage | or stage Il hypertension (Table 11).

TABLE 11. HYPERTENSION STATUS AT MEPS FOR FIRST-TIME ACTIVE DUTY RECRUITS
WITH AN EPTS DISCHARGE FOR HYPERTENSION: 1999-2001*

vear Normal Prehypertensive S el-llypertenswgta T
% No. % No. % No. % No.
1999
(n=52) 5.8 3 404 21 34.6 18 19.2 10
2000
(n=46 8.7 4 39.1 18 47.8 22 4.4 2
2001
(n = 66) 6.1 4 394 26 40.9 27 13.6 9
Total: n = 164 6.7 11 39.6 65 40.9 67 12.8 21

* Normal: systolic <120 mmHg and diastolic <80. Prehypertensive: systolic 120-139 mmHg or
diastolic 80—-89 mmHg. Stage | : systolic 140-159 mmHg or diastolic 90-99. Stage II: systolic
>160 mmHg or diastolic 2100 mmHg.

Hypertension at Discharge

Upon examination of hypertension status at IET, the proportions of subjects in the four JNC 7 categories
were stable over the three years. In general, approximately 2% were normal, 13-14% were
prehypertensive, 33-51% were stage I, and 41-50% were stage Il. The proportions of subjects in the four
JNC 7 hypertension categories differed markedly between services. Excluding the Air Force and Coast
Guard, most Marine and Navy subjects were stage | hypertensives, whereas most Army subjects were stage
I1. In total, the blood pressure of 134 of 151 of the recruits (89%) fell in the range of stage | or stage Il
hypertension. It appears that the proportion of recruits with stage | and stage 11 hypertension increased

30



between MEPS and discharge at IET. This may have resulted from several factors, including stress and
cessation of undisclosed medication (Table 12).

TABLE 12. HYPERTENSION STATUS AT IET FOR FIRST-TIME ACTIVE DUTY RECRUITS
WITH AN EPTS DISCHARGE FOR HYPERTENSION: 1999-2001*

Year Normal Prehypertensive Sta el;lypertensnvesta ol
% No. % No. % No. % No.
1999
(n = 46)t 2.2 1 13.0 6 435 20 | 413 19
2000
(n=42)§ 24 1 14.3 6 33.3 14 50.0 21
2001
(n=63)t 1.6 1 3.2 2 50.8 32 444 28
Total: n = 151 2.0 3 9.3 14 43.7 66 45.0 68

* Normal: systolic <120 mmHg and diastolic < 80. Prehypertensive: systolic 120-139 mmHg or diastolic
80-89 mmHg. Stage I: systolic 140-159 mmHg or diastolic 90—99. Stage Il: systolic >160 mmHg or
diastolic 2100 mmHg.

T Six subjects did not have blood pressure on record at IET.
§ Four subjects did not have blood pressure on record at IET.
¥ Three subjects did not have blood pressure on record at IET.

Body Mass Index

BMI was calculated as the quotient of mass (kg) and height? (m?). Virtually none of the subjects fell into
the underweight category in any study year. About 23% (1999) to 35% (2000) fell into the normal range.
Most subjects, nearly half in all study years, were in the overweight category. Furthermore, about 20% of
subjects in all study years were obese. Nearly the same pattern was observed when examining these data by
service. Table 13 presents these data in greater detail.

TABLE 13. BODY MASS INDEX AT MEPS FOR FIRST-TIME ACTIVE DUTY RECRUITS
WITH AN EPTS DISCHARGE FOR HYPERTENSION: 1999-2001*

vear Underweight Normal Overweight Obese

No. % No. % No. % No. %

1999

(n=52) 0 0.0 12 23.1 29 55.8 11 21.2

2000

(n = 46) 0 0.0 16 | 348 19 41.3 11 239

2001

(n = 66) 2 3.0 18 27.3 34 515 12 18.2

Total: n = 164 2 1.2 46 28.0 82 50.0 34 20.7

* Underweight: BMI <18.5; normal: BMI 18.5-24.9; overweight: BMI 25-29.9; obese: BMI >30.

Discussion
Of the Army, Navy, and Marines, the Marines had the lowest proportions of discharged recruits with
disclosed or concealed histories of hypertension and medication before MEPS. Not unexpectedly, the
Marines also had the lowest percentage of discharged recruits who received waivers for hypertension.
Furthermore, according to JNC 7 criteria, the Marines had the lowest proportion of hypertensive recruits at
MEPS and at IET. However, the percentage of Marine recruits considered to be obese was similar to the
percentage in the Army and the Navy. Interestingly, 22—24% of all subjects in this study were considered
obese, whereas in the general recruit population at MEPS in 1999-2001, the percentage of obese recruits
was 4—-7%.
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This study suggests that most people who were given an EPTS discharge with hypertension did not receive
a waiver for hypertension. However, these data must be interpreted cautiously because no control group
was examined. For example, it is not reported how many individuals received a waiver for hypertension, so
although there is an indication of failure for waived recruits, there is no indication of success for that same

group.

Another limitation is the fact that 7.9% (13/164) of EPTS discharges did not have a blood pressure
recorded at IET. This is cause for some alarm because all discharges in this study were made on the basis
for hypertension. Furthermore, a few (n = 3) hypertension-related EPTS discharges were actually
normotensive at the time of discharge. This may question the basis for discharge in those cases. A related
complication is that blood pressure screening is not universal at many IET sites, which means there may be
a risk for underreporting of hypertension. Although further in-depth analysis is needed, and despite the
limitations of this study, it appears that the waiver criteria for hypertension are adequate, especially for the
Marines, where only three hypertension EPTS discharges had been waived for hypertension.

Finally, according to BMI values, approximately 103 of 164 of the EPTS discharges for hypertension
(63%) were either overweight or obese. It is assumed that all hypertension discharges at least received
recommendations for lifestyle modifications, including dietary restrictions and exercise. Given that 148,094
of 389,722 recruits between 1998 and 2001 were overweight or obese, a rough odds ratio was calculated. It
was found that the odds of receiving some type of treatment for hypertension was 3.7 times greater in
overweight or obese individuals than the odds for individuals who were in the underweight or normal
weight categories. This point estimate must be interpreted with caution, however.

First, the figures for the reference group (first-time enlistees who did not receive a discharge for
hypertension) are from 1998-2000, whereas those for the cases (hypertension EPTS discharges among
first-time enlistees) are from 1999-2001. As long as the proportions of obese enlistees in 1998 and 2001
were similar to those found for 1999 and 2000, this should not greatly affect the odds ratio. Given the data
in Table 13, it appears that the proportion of overweight and obese recruits was fairly stable over time.
Second, MEPS data are actively collected by AMSARA, whereas EPTS data are not. Consequently, the
number of hypertension EPTS discharges may be underestimated. If the proportion of unreported
hyp