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Abstract
Objective: To characterize the demographic, disability and deployment characteristics of U.S.
Armed Forces personnel with an asthma-related disability discharge, which includes separation
(without benefits) and retirement (with disability benefits). Methods: Incidence rates for person-
nel evaluated for disability discharge and/or disability retired due to asthma and due to all other
causes of disability discharge were calculated per 100,000 active duty enlisted service members
by year. Multivariate logistical regression was used to examine the associations between disability
retirement and several demographic and disability characteristics of service members evaluated
for asthma-related disability discharge versus those evaluated for any other non-respiratory condi-
tion for each branch ofmilitary service. Results: Servicemembers evaluated for disability discharge
related to asthma most often do not have comorbidity and are disability retired rather than sep-
arated, with rates of disability retirement increasing over time. Groups with a significantly higher
incidence of evaluation for asthma-related disability include females, individuals who entered the
military prior to the age of 20, non-Whites, and those with a history of deployment to Iraq or
Afghanistan. The characteristic most associated with the odds of disability retirement was a his-
tory of deployment. Conclusions: New-onset asthma occurring after military entry often causes
occupational impairment in service members, especially in those that have been deployed to Iraq
or Afghanistan.

Introduction

Asthma is a major public health issue in the United States with
high economic costs and high rates of health care use, lost pro-
ductivity, morbidity, and disability [1–4]. This chronic lung dis-
ease has been increasing in prevalence over the past decade in
the United States, affecting approximately 19 million adults
[1,2,5]. An estimated 10% to 25% of adult asthma incidence
cases are attributable to occupational exposures [6], and adult
asthmatics have a 70% higher risk of long-term, all-cause work
disability than non-asthmatics [7]. Additionally, adult asthmat-
ics have also been shown to require significantly more hos-
pitalization, sick leave, welfare, and disability benefits versus
non-asthmatics [3,8,9].

Members of the U.S. Armed Forces are often first diagnosed
with asthma as adults, and there has been an excess of new-
onset asthma in service members returning from military oper-
ations in Iraq and Afghanistan [10–12]. Consequently, respira-
tory conditions are among the most common disability types
among military personnel evaluated for disability [13]. Addi-
tionally, asthma itself is the fourth most commonly evaluated
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disability condition in Air Force personnel evaluated for dis-
ability discharge [13]. Asthma has also been identified as the
most common cause of respiratory-related disability retirement
among women and non-deployed men in the Army [14].

Two risk factors for asthma in the general U.S. adult popu-
lation, being female or Black, are also risk factors for asthma-
related hospitalization in military personnel as well as for
respiratory-related military discharge [1,15–18]. Risk factors
for asthma-related hospitalization specific to service members
include being enlisted or in the Army [16]. Several studies have
found that service members deployed to combat zones in the
Middle East have higher rates of new-onset asthma and other
respiratory symptoms than non-deployers, but specific risk fac-
tors for deployment-related asthma remain unclear due to a
deployed servicemember’s potential exposure tomultiple envi-
ronmental and occupational hazards [11,12,19–22]. Addition-
ally, deployment has also been significantly associated with the
initiation and recidivism of smoking, another well-known risk
factor for asthma [23].

Research on disability in the military has historically
focused on musculoskeletal conditions [24–27]. Contempo-
rary research of disability in the military has increasingly
focused on psychiatric and neurological disability [28,29] and
has described the relationship between deployment and disabil-
ity [30]. Niebuhr et al. [14] reported that respiratory conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

iv
er

po
ol

] 
at

 0
6:

19
 1

0 
Ju

ne
 2

01
6 

http://tandfonline.com/ijas
http://dx.doi.org/10.3109/02770903.2016.1154070
mailto:amanda.l.piccirillo.ctr@mail.mil


2 A. L. Piccirillo et al. J Asthma, 2016; 0(0): 1–11

were a leading cause of disability retirement in the Army. To
date, no additional research has attempted to characterize the
epidemiology of disability due to respiratory conditions in gen-
eral or due to asthma specifically.

The primary purpose of this study is to provide an epidemi-
ologic framework of disability due to asthma in the military by
describing the characteristics, correlates, and temporal trends
of asthma-related disability and by identifying comorbid med-
ical conditions associated with asthma. A better understanding
of the epidemiology of disabling asthma in the military is nec-
essary to identify high-risk populations that may be targeted for
interventions to decrease the asthma-related burden on military
personnel and their healthcare systems, and to increase the mil-
itary readiness of service members in both early and late career.
Since current asthma disqualifies an individual from enter-
ing military service, this study may also provide insight into
risk factors for new-onset asthma severe enough to negatively
affect job performance in the military as well as in the civilian
workplace.

Methods

A cross-sectional analysis of the disability records of Army,
Navy, Marine Corps and Air Force service members was per-
formed to characterize the epidemiology of asthma disability
in the U.S. Armed Forces. This study was performed under a
minimal risk human use protocol reviewed and approved by the
Walter Reed Army Institute of Research Institutional Review
Board.

The Department of Defense’s Disability Evaluation Sys-
tem (DES) has the authority for determining whether a service
member’s medical conditions render him/her unable to con-
tinue military duty and, if discharged, for providing compensa-
tion equitable to his/her level of impairment in earning capacity
[31]. If the servicemember no longermeets retention standards,
the DES assigns a medical code, based on the Veterans Affairs
Schedule for Rating Disabilities (VASRD), to each disabling
medical condition. Affixed to each VASRD code is a disabil-
ity rating that reflects the amount of compensable entitlement
and is expressed as a percent between 0% and 100%. The dis-
ability ratings for each individual medical condition are used
to calculate a total disability rating from which a final dispo-
sition is derived. Service members receiving a total disability
rating between 0% and 20% are generally separated with a one-
time severance payment, while those receiving a rating of 30%
or greater are eligible for disability retirement benefits, which
include lifetime disability payments, medical care, and use of
military facilities [31].

Study population

All active duty enlisted Army, Navy, Marine Corps and Air
Force personnel evaluated for disability discharge by the U.S.
Army Physical Disability Agency (PDA), the Secretary of
the Navy Council of Review Boards (CORB) or the Air
Force Personnel Center (AFPC) between October 1, 2006 and
September 30, 2012 were eligible for inclusion in this cross-
sectional study. Military officers were excluded from this study
because more than 90% of the military population evaluated
for disability are enlisted [13], and any inferences based on the
results would statistically apply to the enlisted population only.

Eligible service members were categorized into two groups,
asthma and all other, based on the service member’s medi-
cal conditions during his/her initial disability evaluation. The
VASRD was used to identify each service member’s med-
ical conditions. The asthma grouping was identified using
the VASRD code indicating asthma (6602). The “all other”
group included service members evaluated for any other non-
respiratory condition. Individuals were excluded from the all
other grouping if ever evaluated for any respiratory condition,
which included VASRD codes ranging from 6501 to 6847.
Individuals from both groups were excluded if their condi-
tion was not considered to be disabling at the most recent
evaluation.

All service members who are discharged with a disability
related to asthma, have been deemed by the PDA, CORB or
AFPC to have asthma that was either caused or exacerbated
by military service [31]. Active asthma is considered disqual-
ifying at the time of enlistment, though some members may
have a history of asthma that was reliably diagnosed and symp-
tomatic prior to, but not after, their 13th birthday [32] and ser-
vice members are discharged without a disability rating if they
have symptomatic asthma early in service [33,34]. Therefore,
all of the adults in this study have either adult-onset asthma or
a history of asthma as a child that, prior to referral for disability
evaluation, was asymptomatic as an adult.

In the Army, Navy and Marine Corps, a service member is
referred for disability evaluation if his or her service-connected
asthma lasts for more than six to twelve months and signifi-
cantly interferes with the performance of duties related to his
or her military duties or training [33,34]. In addition, the ser-
vice member will be disability evaluated if the drug therapy
needed to control the asthma presents medical hazards or com-
plications, or if frequentmonitoring is required [34]. For theAir
Force, active duty Airmen with asthma symptoms are required
to be automatically evaluated for disability and for some occu-
pations, such as aviator, the use of medications is prohibited
[35]. Disability ratings for asthma may be based on physician-
initiated pulmonary function tests measuring residual function
as well as a consideration on the amount of drug therapy or
medical care needed for asthma control [33,34]. For example,
a service member may be disability retired if drug therapy is
needed on a daily basis or if the asthmatic requires repetitive
medical care in order to successfully perform military duties
[33,34].

Data sources

The U.S. Army PDA and the U.S. Air Force Personnel Cen-
ter provided disability evaluation data on Army and Air Force
personnel, respectively, while the U.S. Navy CORB provided
data for Navy and Marine Corps personnel. Data included
case demographic characteristics (age, race, and sex), medi-
cal review date, disposition results and date, VASRD codes
and disability ratings. The U.S. Air Force Personnel Center
did not provide case demographic characteristics; these data
were retrieved from entry or loss records provided by the
Defense Manpower Data Center, Seaside, California (DMDC).
TheDMDC also provided entry dates, separation dates, deploy-
ment characteristics, and counts of total force strength by year,
service and demographic characteristics.
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Service members may be evaluated for disability more than
once, particularly if they have condition that may change in
severity over time and are temporarily disability retired. All
demographic variables were obtained from the record with the
earliest evaluation date, while final disposition, disability rat-
ings, and medical conditions were collected from the most
recent disability record. Due to the large number of individ-
ual medical codes, closely related conditions were grouped into
general medical condition categories. For example, the general
medical condition category for arthritis includes osteoarthritis,
rheumatoid arthritis, arthritis due to joint infection, or any other
type of arthritis.

Age at entry was categorized into the following age group-
ings: younger than 20 years; between 20 and 24 years; between
25 and 29 years; and, 30 years and older. Since few service
members younger than 20 years are evaluated for disability, age
at first disability evaluation was categorized as younger than
25 years; between 25 and 29 years; and, 30 years and older.
Race was categorized into White, Black and other. Service
members receiving a disability rating of 30% or higher were
categorized as disability retired. All overseas deployments in
support of conflicts in Iraq andAfghanistan betweenOctober 1,
2001 and September 30, 2012 were included. Service members
were categorized as deployed if deployed at any time during
the study period including deployments occurring prior to or
after the service member’s first disability evaluation. Deploy-
ment frequency was categorized based on the total number of
deployments occurring over the servicemember’s military term
of service.

Analysis

Service-specific incidence rates of disability evaluation and
retirement related to asthma and the all other group were cal-
culated per 100,000 active duty enlisted service members by
year. The denominator was based on yearly total force strength
counts. Year of evaluation and retirement were based on the
fiscal year of the service member’s initial disability evalua-
tion. The Cochran–Armitage test for linear trend was utilized to
investigate the relationship between year versus disability eval-
uation and disability retirement for the asthma and the all other
disability group.

For asthma disability cases, incidence rates of disability
evaluation were calculated by service, demographic character-
istics, and deployment count per 100,000 active duty enlisted
service members using total force strength counts from years
2007 to 2012. Additional rates were calculated for retirement
versus separation and the presence of a comorbid conditions per
1,000 active duty enlisted service members evaluated for dis-
ability during the entire study period. Incidence rate ratios and
95% confidence intervals were calculated in order to compare
incidence rates for all demographic, deployment and disability
characteristics.

Frequency distributions were performed to identify the gen-
eral medical condition categories for the most common comor-
bid conditions present in service members evaluated for an
asthma-related disability. Service members with more than one
comorbid condition within the same general medical condition
category were counted only once per general medical condition
category.

Bvariate and multivariate logistic regression models were
generated to compute unadjusted and adjusted odds ratios
assessing associations between disability retirement (i.e. per-
manent or temporary) and several demographic and deploy-
ment characteristics. The adjusted regressionmodels controlled
for deployment count, sex, age at entry and race. All statistical
analyses were performed using SAS version 9.3 (SAS Institute,
Cary, NC).

Results

The Air Force had the highest rates of asthma disability with
an overall rate of 80 Airmen being evaluated for asthma-related
disability per 100,000 Airmen (Table 1). The Army had the sec-
ond highest rates of asthma disability, with an overall rate of 49.
In the test for linear trend, rates of asthma disability increased
significantly over time in the Marine Corps and Air Force, but
remained constant for the Army and Navy. Rates of medical
retirement related to asthma significantly increased over time
for the Army, Marine Corps and Air Force. The highest overall
rates of asthma-related medical retirement were seen in the Air
Force (55) and Army (38). In comparison, rates of disability
evaluation and medical retirement significantly increased over
time in those evaluated for any other non-respiratory condition.

Table 2 lists service-specific incidence rates and rate
ratios for demographic and military service characteristics for
asthma-related disability evaluation. The rate of asthma-related
disability evaluation in females was approximately double the
rate of males in the Army (incident rate ratio (IRR) = 1.87;
95% confidence interval (95% CI)= 1.65–2.13), Navy (IRR=
2.21; 95% CI = 1.49–3.27), and Air Force (IRR = 2.26; 95%
CI = 2.01–2.55). Those who entered the military while still in
their teenage years had more than four times the rate of asthma-
related disability evaluation than any other age category in all
services. Service members aged 25 to 29 years at their first
disability evaluation had significantly higher rates than service
members under 25 years of age in both the Army (IRR = 1.45;
95% CI = 1.28–2.13) and Navy (IRR = 2.74; 95% CI = 1.79–
4.21). Conversely, the rate of disability evaluation for asthma
decreased as age at first disability evaluation increased for the
Air Force. In the Army Blacks had a significantly higher rate
of evaluation for disability related to asthma than Whites (IRR
= 1.23; 95% CI = 1.09–1.39) and Air Force (IRR = 1.43;
95% CI = 1.25–1.64). In addition, the “Other” race had sig-
nificantly higher rates than Whites in the Army (IRR = 1.35;
95% CI = 1.08–1.70) and Marine Corps (IRR = 2.64; 95%
CI = 1.88-3.71). In all services, history of deployment was
associated with significantly higher rates of asthma-related dis-
ability evaluation, with those deployed once having the highest
rates.

Table 3 describes the rates and rate ratios for asthma-related
discharge type (medical retirement versus separation) and pres-
ence of a comorbid condition per 1,000 disability evaluated ser-
vice members. The Air Force had the highest rates of medical
retirement (55) and separation (25), yet the Navy had the lowest
rates of asthma-related medical retirement (7) and separation
(3). For all services, two to three times more service members
were disability retired than separated for asthma. Significantly
more asthma cases were evaluated for asthma only, rather than
evaluated for asthma plus a comorbid condition, in all services.
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Musculoskeletal conditions and psychological disorders
were common comorbidities in asthma disability cases
(Table 4). Dorsopathies, arthritis and limitations of motion
were the most common comorbid conditions related to the
musculoskeletal system, while posttraumatic stress disorder
(PTSD) and mood disorders were the most common psycho-
logical disorders. In addition, 10% to 26% of asthma cases
who had concurrent condition in the Navy, Marine Corps and
Air Force had a condition within the restrictive lung disease
category, which included sleep apnea, sarcoidosis, diaphragm
paralysis, pectus excavatum/carinatum, pleural effusion, trau-
matic chest wall defect, and post-surgical residuals from lung
surgery.

No consistent patterns were seen for any service in the odds
of disability retirement related to asthma (Table 5). Females
were significantly more likely to be retired for asthma-related
disability in the Air Force (adjusted odds ratio (AOR) = 1.77;
95% CI = 1.34–2.34). Soldiers that entered the Army between
the ages of 25 and 29 had higher odds of asthma-related disabil-
ity retirement versus those aged 20 to 24 (AOR = 1.72; 95%
CI = 1.05–2.84). All other age at entry categories in every
service were not significantly associated with disability retire-
ment. Race was not significantly associated with asthma-
related disability retirement in any service. The odds of dis-
ability retirement increased as the number of deployments
increased for the Army and the Air Force.

Discussion

Historically, research on disability in the military has cen-
tered on musculoskeletal, psychological and neurological con-
ditions. Yet, respiratory conditions, led by asthma, are a promi-
nent cause of disability evaluation and medical retirement in
the Army and Air Force. This cross-sectional study on mem-
bers of the U.S. Armed Forces extends previous studies of
disability in the military by providing data on the epidemiol-
ogy of disability related to asthma and by identifying poten-
tial areas for future research on new-onset adult asthma in the
military.

Service members discharged for asthma were two to three
times more likely to be retired than separated in this study
and significantly more asthma cases were evaluated for asthma
only. This finding is in contrast to other research which has
shown asthma is often reported with comorbidities [36,37] and
that comorbidities are common within the disability retired
population [13,28,29]. The lower prevalence of comorbid con-
ditions among asthma cases in this population taken together
with prior evidence of high comorbidity associated with asthma
in other populations suggest that asthma, rather than a comor-
bid condition, is the main reason service members in this popu-
lation are referred for disability evaluation. Further, the higher
likelihood of disability retirement among asthma-related dis-
ability cases, in the absence of comorbid disability, indicates
that asthma itself causes a high level of occupational impair-
ment in this population.

The most common comorbidities evaluated among asthma
cases were musculoskeletal conditions (arthritis and dor-
sopathies) and psychological disorders (PTSD and mood disor-
ders). These conditions are also among the most common con-
ditions in service members evaluated for any disability [13],

and therefore may be more a result of military service than
related to asthma. Nonetheless, previous research on both ser-
vice members and civilians has noted that asthma is associated
with an increased likelihood of psychiatric disorders, including
anxiety disorders, mood disorders and PTSD [38,39].

In this study, 30% of Soldiers and Marines had comorbid
PTSD, which is higher than the prevalence of PTSD in the
entire population evaluated for disability for the Army (18%)
and Marine Corps (14%). In addition, 9% of Soldiers and
10% of Airmen evaluated for asthma-related comorbidity had
a mood disorder, which is also slightly higher than the preva-
lence of mood disorders in the overall disability population in
theArmy (6%) andAir Force (9%). Interventions and screening
for comorbid psychological disorders in those service members
presenting with asthma symptomsmay be important in improv-
ing the health outcomes in this population.

The demographic characteristics associated with asthma in
previous studies were similarly associated with asthma-related
disability discharge in this study. Females had a significantly
higher rate of asthma-related disability evaluation in all ser-
vices. Significantly higher rates of evaluation for disability
related to asthma were also observed in Black Soldiers and Air-
men, but not among Black Sailors and Marines. Females and
Blacks have higher rates of asthma in the adult civilian pop-
ulation [1] and being female or Black was associated with an
increased risk of disability discharge related to any respiratory
condition in a study of U.S. Soldiers [18].

Although the data presented here show females and Blacks
have higher rates of asthma-related disability evaluation, no
increased odds of asthma-related disability retirement was
observed by race or sex in any service, with the exception of
female Airmen. The discrepancy between the incidence of dis-
ability evaluation related to asthma and disability retirement in
females and Blacks indicates females and Blacks who are eval-
uated for disability related to asthma have less severe asthma
and receive lower disability ratings. Further research is neces-
sary to determine whether the less severe asthma observed in
the female and Black population is the result of sub-clinical
asthma that existed prior to service and if the pathogenesis of
adult-onset asthma is different in Blacks and females than in
other segments of the military population.

Rates of disability evaluation were more than four times
higher for those entering the military as a teenager when com-
pared to those entering in their early twenties. Although this
finding is in concordance with prior research stating that inci-
dence rates of asthma among active duty service members were
highest in those under 20 years [10], the four-fold increase
in the rate of evaluation for disability discharge needs further
examination. Additional pre-screenings for asthma as well as
programs on asthma management targeted for young recruits
may help decrease the number of early career asthma-related
disability retirements in this population.

The Air Force had the highest rates of asthma-related dis-
ability evaluation and disability retirement. These higher rates
could be related to the Air-Force-specific medical retention
standards which require Airmen with asthma of any degree to
be evaluated for disability [35]. Whereas, in the Army, Navy,
and Marine Corps, a service member is referred for disability
evaluation only if the asthma interferes with his or her mili-
tary duty or training, or requires repetitive medical care or drug
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therapy [33,34]. Nonetheless, future research is needed to bet-
ter describe the populations most at risk of asthma in Air Force
personnel.

Deployment, specifically deployment count, was associ-
ated with high rates of asthma-related disability evaluation and
increased odds of medical retirement. This finding is consistent
with prior research indicating that service members deployed
overseas, particularly to the Middle East, have high rates
of asthma [11,12]. However, research examining associations
between asthma and deployment or deployment-related expo-
sures have been inconsistent [11,12,21,40,41]. Further evalua-
tion examining the relationship between disabling asthma and
deployment is needed in order to apply proper interventions and
health policy changes. Additionally, future research is needed
to identify additional risk factors for asthma-related disability
in U.S. military personnel, including occupation, smoking sta-
tus, and deployment-related occupational and environmental
exposures.

The main strengths of this study are the large study pop-
ulation and the comprehensive data capture for each study
subject, which includes data from service entry, deployment,
and disability evaluation. The biggest study limitation, other
than the descriptive nature of the study design, is the lack
of data on other known correlates of adult-onset asthma that
were not included in this study, most notably smoking status
and childhood history of asthma. Other limitations stem from
the ascertainment of the study population. Instead of assigning
International Classification of Diseases, Ninth Revision (ICD-
9) codes, the military disability system employs the VASRD,
whose main function is to assign fair compensation based
on the level of occupational impairment and are not clinical
diagnoses.

Further, an individual was categorized as deployed if
deployed at any time during the study period and therefore
assessment on whether a service member’s asthma was caused
or aggravated by deployment-related exposures could not be
completed. The results of this study may not be general-
izable to the U.S. adult civilian population because service
members are predominately healthy young adult males that
have equal access to comprehensive health care resources.
In addition, these conclusions may not be generalizable
to military officers since they often have different expo-
sures as well as occupations which have different medi-
cal accession and retention standards than enlisted service
members.

This study describes the epidemiology of asthma-related
disability in service members, who typically enter military ser-
vice as young, healthy adult males that are asymptomatic for
asthma. Therefore, the results of this study explains the bur-
den of asthma and identifies possible risks for the development
of new-onset asthma which becomes so severe that a service
member can no longer successfully perform their occupational
duties. The findings of this study may be of interest to health
care providers who servemilitary or veteran populations as they
highlight that asthma, even in the absence of comorbidities, can
cause a high level of occupational impairment and that rates
of asthma-related medical retirement are increasing over time.
Furthermore, this study also identified several potential areas
for future research on new-onset adult asthma which may be
relevant to asthma researchers.

Conclusions

This study adds knowledge to current asthma research by
demonstrating that service members evaluated for disability
related to asthma are more often disability retired than sepa-
rated, are evaluated for asthma alone rather than with a comor-
bidity, and deployment is most associated with the odds of dis-
ability retirement. Rates of asthma-related disability retirement
have been increasing over time and may continue to increase
as the military continues deploying troops overseas. Because
this study shows that asthma often causes occupational impair-
ment in members of the U.S. Armed Forces, continued policies
and interventions designed to prevent or properly manage new-
onset asthma could aid in maintaining military readiness.
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