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ABSTRACT Background: Historically, disease and nonbattle injuries (DNBI) have caused more casualties during
military operations than enemy combatants. Recent deployments to U.S. Central Commands (USCENTCOM) area of
operation (AOR) have demonstrated similar outcomes. Intuitively, appropriate medical standards for our deploying
Soldiers should result in no greater redeployments rates for those Soldiers who are waived for various medical conditions.
However, no formal study has been published on redeployment rates of Soldiers with medical deployment waivers. The
objective of this report was to evaluate the redeployment rates of Soldiers with and without medical waivers. Methods:
A matched retrospective cohort study design was used in this study. Data were obtained from USCENTCOM, Army
Central Command, Transportation Command, and the Armed Forces Health Surveillance Center. All U.S. Soldiers
deploying to USCENTCOM’s AOR with a medical deployment waiver during the calendar years of 2008–2013
were eligible for inclusion into the exposure group of this study. Soldiers with a medical deployment waiver were
matched 1:5 to Soldiers without a medical deployment waiver. The Soldiers with a medical deployment waiver and
their matched counterparts were then subdivided into 5 strata on the basis of their diagnosis. A McNemar’s χ2 test was
performed to calculate risk ratios (RRs) per strata and for the group as a whole. Results: The overall risk of being medi-
cally evacuated because of DNBI for all medical deployment waivers was an RR of 2.03 (CI: 1.74, 2.36). The greatest
risk of being medically evacuated because of DNBI was from the group of Soldiers on a waiver for neurological
conditions with an RR of 3.81 (CI: 1.99, 7.30). The RR of medical evacuation because of DNBI was increased and
statistically significant for all strata ( p < 0.05). Conclusion: There is a statistically significant increased RR of Soldiers
with a Modification of the Operational Order waiver being medically redeployed for a DNBI reason from USCENTCOM’s
AOR from 2008 to 2013 compared with their matched peers without a waiver. The results of this study provide
Commanders with additional information when making decisions regarding Soldier deployment.

BACKGROUND
Historically, disease and nonbattle injuries (DNBI) have caused
more casualties during military operations than enemy com-
batants.1–3 The recent operations in U.S. Central Command’s
(USCENTCOM) area of operation (AOR) are no exception to
this. The Armed Forces Health Surveillance Center (AFHSC)
reported that 80,194 U.S. Service Members (Army, Navy,
Marines, and Air Force) were medically evacuated from the
USCENTCOM AOR during 2001–2014. Over 80% of these
Service Members were evacuated for DNBI reasons.2

The policy on medical deployment standards, known as
the Modification of the Operational Order (MOD), is one
administrative control that potentially addresses the issue of
predictable DNBI. The MOD is applied to Service Members
during their Pre-Deployment Health Assessment (Pre-DHA)
screening. The Pre-DHA is used to determine medical and
psychological fitness to enter USCENTCOM’s AOR.4–6 If
the Service Members are found to be medically or psycholog-

ically unfit for deployment, their medical officer may request
a medical deployment MOD waiver.5–7 MOD waivers for
Soldiers are delegated to the Army Central Command Sur-
geon.5,6,8 However, all MOD waivers for mental health condi-
tions require approval from the USCENTCOM Surgeon.5,6,8

The purpose of the MOD waiver to the Services’ medical
policies is to ensure those Service Members with pre-existing
medical conditions will receive appropriate health care within
USCENTCOM’s AOR and that Service Members provided to
the command are capable of planning and executing missions
involving combat as well as Stability, Security, Transition,
and Reconstruction Operations.9 Furthermore, Tab A of the
MOD requires medical conditions to be stable and reasonably
anticipated not to worsen during the deployment in light of
physical, physiological, psychological, and nutritional effect
of the duties and location.5,6,8 If the deployed medical organi-
zations cannot manage the Service Member’s condition, if
their condition progresses or they are unable to perform their
duties, they will require medical redeployment. This is fiscally
undesirable to USCENTCOM, the Service, and perhaps more
importantly an issue to the operational commander regarding
mission readiness.10

The estimated cost of medical evacuation from Bagram,
Afghanistan, to Andrews Air Force Base, Virginia is approx-
imately $13,500 per patient according to the Air Force’s
Aeromedical Evacuation Division (R.M. Souther, personal
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communication, November 2015). For calendar years 2008–
2013, AFHSC reported that 23,511 U.S. Soldiers were medi-
cally evacuated for DNBI out of the USCENTCOM AOR.
This represents an approximate expenditure in excess of $317
mil for DNBI evacuations of all U.S. Soldiers. Appropriate,
consistent and high-quality Pre-DHA decision-making regard-
ing a medically disqualified Soldiers’ deployability is impor-
tant in order for the MOD to be effective. Identifying classes
of conditions at high risk for medical redeployment could
provide and improve objective risk stratification measures.

This study analyzed the probability of Soldiers with MOD
waivers being medically redeployed out of USCENTCOM
AOR compared to those without MOD waivers. The Trans-
portation Command Regulating and Command and Control
Evacuation System (TRAC2ES) database was used to iden-
tify DNBI medical redeployments. DNBI is regarded as all
illnesses and injuries not resulting from enemy or terrorist
action or caused by conflict.11 Medical redeployment is
defined as “an evacuation classified as DNBI by TRAC2ES
through medical channels to a treatment site outside of
USCENTCOM’s AOR.” The term Soldier is defined as a
member of the U.S. Army in any component (Active Duty,
Guard, and Reserve) serving on Title 10 orders.12

There is a paucity of literature regarding medical redeploy-
ments specifically in relations to the MOD waiver system. A
literature review using PUBMED (search terms of military
and deployment and medical), Army Publishing Directorate,
AFHSC reports, and Accession Medical Standards Analysis
and Research Activity reports were conducted by the authors.
This review did not reveal any studies or analysis that evalu-
ated the MOD waiver system in its entirety. A partial analysis
of this program was found in a 2012 Accession Medical Stan-
dards Analysis and Research Activity report.13 This analysis
sampled 122 Soldiers with Mental Health MOD waivers from
2007 to 2010 on the basis of deployment length. Medical
redeployments were not evaluated as an outcome.

METHODS
This study, which was determined to be exempt from an
institutional review board by the U.S. Army Medical Depart-
ment Center and Schools, evaluated the effect of MOD waiver
status on the risk of being medically redeployed because of
DNBI. The data were obtained through the MOD waiver data-
bases managed by USCENTCOM and Army Central Com-
mand, and integrated with data from the Defense Medical
Surveillance System and the TRAC2ES database.

Study Design
In this matched retrospective cohort study, the Soldiers on
MOD waivers were matched 5:1 to Soldiers who deployed
without MOD waivers, on the basis of age (±2 years), sex,
rank, component, operation, and year deployed (±4 months).
Within the MOD waiver database, there were a total of
8,056 Soldiers. A total of 2,741 Soldiers were excluded from

the study. Of the 2,741 entries, 509 were duplicate entries,
1,572 had typographical errors in the Social Security number
or name and could not be matched, and 660 were on deploy-
ment waivers, but never deployed. This resulted in 5,257 Sol-
diers successfully matched 5:1 to deployers without MOD
waivers. Forty Soldiers could only be matched 4:1, ten were
matched 3:1, five were matched 2:1, and three were matched
1:1. After cleaning data, the resulting dataset contained
31,803 Soldiers that deployed to USCENTCOM AOR dur-
ing the calendar years of 2008–2013.

Soldiers with MOD waivers were grouped into five medical
strata on the basis of the original diagnosis requiring the MOD
waiver. Those strata included cardiovascular/pulmonary con-
ditions, mental health conditions, musculoskeletal condi-
tions, neurological conditions, and all other conditions. A
panel of five physician investigators assigned strata on con-
sensus. Waiver diagnoses that were listed as abbreviations
were only included if there was a unanimous decision by the
panel of five physicians.

Risk Ratios and Hazard Ratios
To examine the effect of waiver status on redeployment
because of DNBI, the risk of redeployment because of DNBI
was compared between the MOD waiver group (exposed)
and the nonwaiver group (unexposed). Risk ratios (RRs) was
calculated for all matched groups and for each of the five
medical strata. The RRs were confirmed using a Cox propor-
tional hazards regression model.

RESULTS
Overall, there were 823 cases of medical evacuations
because of DNBI identified within the dataset. The potential
confounders of sex, age, component, rank, and year deployed
were controlled by matching the MOD waiver group and
non-MOD waiver group (Table I). Even with these con-
founders being controlled, the risk of medical evacuation
because of DNBI was statistically significant for all groups,
p < 0.05 (Table II). The greatest risk of being medically
evacuated because of DNBI occurred in the group of Soldiers
on a waiver for neurological conditions (Tables II–III). The
risk of being medically evacuated because of DNBI for Sol-
diers on any type of waiver increased 103% (74%, 136%)
compared to Soldiers not on medical waivers (Tables II–III).

Strata 1, Cardiology/Pulmonary
There were 2,077 Soldiers who received MOD waivers for
cardiology/pulmonary conditions. For those on a Cardiology/
Pulmonary waiver, there was a significant association with
being medically evacuated because of a nonbattle injury com-
pared to those who did not receive a MOD waiver (p < 0.05).
The RR was 1.80, with a 95% CI of 1.40, 2.30. The risk of
being medically evacuated while on a Cardiology/Pulmonary
medical waiver was 80% higher compared to those not on a
waiver (Tables II–III).
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Strata 2, Mental Health
There were 909 matched pairs. For those on a Mental Health
waiver, there was a significant association with being medi-
cally evacuated because of a nonbattle injury ( p < 0.05).

The RR was 3.03, with a 95% CI of 2.10, 4.36. The risk of
being medically evacuated while on a Mental Health waiver
was increased 203% compared to those not on a waiver
(Tables II–III).

Strata 3, Musculoskeletal
There were 206 matched pairs. For those on a Musculoskel-
etal waiver, there was a significant association with being
medically evacuated because of a nonbattle injury (p < 0.05).
The RR was 2.50, with a 95% CI of 1.12, 5.57. The risk of
being medically evacuated while on a Musculoskeletal waiver
wwas increased 150% compared to those not on a waiver
(Tables II–III).

Strata 4, Neurology
There were 203 matched pairs. For those on a Neurology
waiver, there was a significant association with being medically
evacuated because of a nonbattle injury (p < 0.05). The RR
was 3.81, with a 95% CI of 1.99, 7.30. The risk of being med-
ically evacuated while on a neurology waiver was increased
281% compared to those not on a waiver (Tables II–III).

Strata 5, Other
There were 1,920 matched pairs. For those on Other waiver,
there was a significant association with being medically
evacuated because of a nonbattle injury ( p < 0.05). The RR
was 1.75, with a 95% CI of 1.36, 2.24. The odds of being
medically evacuated while on a MOD waiver in the Other
category was increased 75% compared to those not on a
waiver (Tables II–III).

TABLE I. Soldier Demographics by MOD Waiver Status

Variable No MOD Waiver On MOD Waiver

Agea,b

N 26,488 5,315
Mean, μ 36.2 36.5
SD, σ 9.4 9.5
Min 18 18
Max 66 66

DNBI
Yes 585 (2.21%) 238 (4.5%)
No 25,903 (97.8%) 5,077 (95.5%)

Sexa

Male 23,974 (90.5%) 4,809 (90.5%)
Female 2,514 (9.5%) 506 (9.5%)

Ranka

E1–E4 6,394 (24.1%) 1,282 (24.1%)
E5–E9 14,642 (55.3%) 2,934 (55.2%)
W1–W5 1,219 (4.6%) 247 (4.7%)
O1–O4 2,929 (11.1%) 588 (11.1%)
O5–O10 1,304 (4.9%) 264 (5.0%)

Operation
Enduring Freedom 17,519 (66.1%) 3,489 (65.6%)
Iraqi Freedom 2,706 (10.2%) 620 (11.7%)
New Dawn 6,263 (23.6%) 1,206 (22.7%)

Componenta

Active 14,794 (55.9%) 2,965 (55.8%)
Guard 8,879 (33.5%) 1,784 (33.6%)
Reserve 2,815 (10.6%) 566 (10.7%)

Strataa

Cardio/Pulmonary 10,339 (39.0%) 2,077 (39.1%)
Mental Health 4,544 (17.2%) 909 (17.1%)
Musculoskeletal 1,027 (3.9%) 206 (3.9%)
Neuro 1,015 (3.8%) 203 (3.8%)
Other 9,563 (36.1%) 1,920 (36.1%)

Year Deployeda,b

2008 390 (1.5%) 68 (1.3%)
2009 1,752 (6.6%) 351 (6.6%)
2010 4,143 (15.6%) 861 (16.2%)
2011 6,792 (25.6%) 1,317 (24.8%)
2012 7,495 (28.3%) 1,497 (28.2%)
2013 5,911 (22.3%) 1,221 (22.9%)

aExposures (Waiver) were matched on these variables. bCaliper matching was
used for age (±2) and year deployed (±1).

TABLE II. Counts Obtained From the Entire Dataset

Strata

CENTCOM
Waiver

(No. Deployed)

CENTCOM Waiver
(No. Redeployed

for DNBI)

CENTCOM Waiver
(% Redeployed
for DNBI)

No CENTCOM
Waiver

(No. Deployed)

No CENTCOM Waiver
(No. Redeployed

for DNBI)

No CENTCOM Waiver
(% Redeployed

for DNBI)

Cardio/Pulmonary 2,077 80 3.85 10,339 230 2.22
Mental Health 909 46 5.06 4,544 76 1.67
Musculoskeletal 206 10 4.85 1,027 18 1.75
Neurology 203 18 8.87 1,015 21 2.07
Other 1,920 84 4.38 9,563 240 2.51
Total 5.315 238 4.48 26,488 585 2.21

TABLE III. DNBI RR for Soldiers With MOD Waivers
Per Strata

Strata Matched Pairs (N) RR 95% CI p Value

Neurology 203 3.81 1.99, 7.30 <0.05
Mental Health 909 3.03 2.10, 4.36 <0.05
Musculoskeletal 206 2.50 1.12, 5.57 <0.05
Cardiology/Pulmonary 2,077 1.80 1.40, 2.30 <0.05
Other 1,920 1.75 1.36, 2.24 <0.05
Total 5,315 2.03 1.74, 2.36 <0.05
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DISCUSSION
General Creighton Abrams is often remembered for his famous
quote: “Soldiers are not in the Army. Soldiers are the Army.”
This highlights the fact that Soldiers are the most valuable
asset a commander has. Commanders are expected to have the
right people in the right positions at the right time to accom-
plish the mission. The results of this study provide them with
additional information when making decisions regarding the
deployment of Soldiers with medical conditions.

Strengths of this study include the comprehensive data
capture of MOD waiver requests along with the ability to
match on the basis of age, gender, rank, deployment date,
operation, and component. DNBI evacuations for all causes
were counted within the study.

Limitations of this study are largely associated with the
MOD databases themselves. For example, the demographics
of the 1,572 entries with typographical errors were not avail-
able, given our specified protocol. We could not determine
whether the data were missing completely at random or
missing not at random. The possibility of missing not at
random data could bias the RRs presented in this report.
However, missing completely at random was assumed for
the 1,572 observations that were excluded. Selection bias is
another potential concern with this data. Soldiers may decide
to exaggerate or hide a condition depending on their desire
to deploy to a particular operation; the authors feel that these
two populations, within the Army, offset each other. Inter-
rater variability of the medical provider performing the Sol-
dier’s Pre-DHA must also be considered with the MOD
waiver database. There are very few discrete guidelines
within the MOD; many of the guidelines are subject to inter-
pretation by the provider.

Other limitations not associated with the MOD databases
included medical redeployments through other than medical
channels. Anecdotally, the investigators have experienced
cases of Soldiers with stable medical conditions, which are not
compatible with the austere environment, redeployed through
previously established troop movement channels, outside of
the TRAC2ES. The authors believe this limitation equally
affected Soldiers with and without MOD waivers therefore
not skewing the results of this study.

We must also be aware that the MOD was revised in
2010 and 2012, which falls within the study period. Both
revisions tightened the medical standards, which the authors
believe would have reduced the significance of the correlation
between MOD waivers and medical redeployment for DNBI
reasons. This study only included U.S. Army Soldiers. This
fact must be taken into account if the results are generalized
to other services.

It must also be made clear that this study only looked at
medical redeployments for a reason of DNBI. It does not
look at the specific reason for the medical redeployment.
The authors purposely designed the study in this manner to
capture the end result of a commander not having an asset avail-
able. This design also allows the capture of all comorbidities

associated with a medical condition that could result in a
medical redeployment for a DNBI reason.

CONCLUSION
Significant associations were seen with MOD waivers and
medical redeployment for DNBI across all five strata. MOD
waivers for neurological conditions had the strongest corre-
lation with a medical redeployment for DNBI reasons with a
281% increased risk. Overall, Soldiers with a MOD waiver
had a 103% increased risk for a medical redeployment as a
result of DNBI. On the basis of these results, the Military
Medical Community may be interested in closer tracking of
Soldiers with MOD waivers and medical redeployments.

This study provided outcome-based results related to
MOD waivers and medical redeployment as a whole and by
strata but did not evaluate the diagnosis within the strata.
Further analysis of specific diagnosis has the potential to be
instrumental in developing evidence-based guidelines for
MOD waivers. Although we now have evidence of a correla-
tion between a MOD waiver and medical redeployment for
DNBI reasons, we have no information on MOD waivers and
medical redeployment for battle injury reasons. This data may
be very important to line commanders with regard to mission
accomplishment. This study does not address the issue of
operational significance vs. statistical significance. This will
need to be further evaluated through alternate channels.

Additionally, this study did not include a cost-effectiveness
analysis of the MOD. An estimated cost associated with a
DNBI medical evacuation was made, but this did not take
into account the fact that these Soldiers had to be redeployed
to home station in some fashion. Finally, and most impor-
tantly, the end goal should be to identify the causal factors
behind the correlation of MOD waivers and medical rede-
ployment for DNBI reasons as highlighted.
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