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and Afghanistan Veterans With 
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Qualified veterans were no more likely to take advantage of health care services after the VA 
presumptive infectious disease determination streamlined the qualification process.

I
n 2010, the VA gave presumptive 
status to 9 infectious diseases that 
are endemic to southwest Asia and 
Afghanistan. This classification re-

lieves the veteran of having to prove 
that an illness was connected to ex-
posure during service in a specific re-
gion. The purpose of this secondary 
analysis is to determine the impact 
of the presumptive infectious disease 
(PID) ruling by the VHA by assessing 
the pre- and postruling health care 
use of veterans diagnosed with one of 
the infectious diseases.

BACKGROUND
As of December 2012, 1.6 million vet-
erans who served in Operation Endur-
ing Freedom (OEF), Operation Iraqi 
Freedom (OIF), and Operation New 
Dawn (OND) were eligible to receive 
VHA care. The number of combat re-
lated injuries is commonly released to 
the public, but figures related to non-
combat illnesses, such as infectious 
diseases, are reported less frequently. 

Sixteen percent of the 899,752 OEF/
OIF/OND veterans who received VHA 
care through December 2012 were di-
agnosed with an infectious disease.1 

Long-term disability stemming 
from any type of illness, disease, or 
injury is potentially compensable 
through VA disability compensation 
programs. The disability must be ser-
vice-connected for a veteran to receive 
compensation; that is, it must be de-
termined to be a likely by-product of 
“an illness, disease or injury incurred 
or aggravated while the soldier was 
on active military service.”2 The ben-
efit application process takes time, 
because service connection must be 
established prior to determining en-
titlement to disability benefits.2

Congress mandated that the VA 
determine the illnesses that justified 
a presumption of service-connection 
based on exposure to hazards of Iraq 
and Afghanistan service. In response, 
the VA requested that the Institute of 
Medicine (IOM) conduct a review of 

the scientific and medical literature to 
determine the diseases related to haz-
ards of service in southwest Asia and 
Afghanistan. 

In a 2006 report, the IOM identi-
fied several diseases that were relevant 
to and known to have been diagnosed 
among military personnel during and 
after deployment in these regions. 
On September 29, 2010, responding 
to the report, VA added brucellosis, 
Campylobacter jejuni, Coxiella burnetti 
(Q fever), malaria, Mycobacterium 
tuberculosis (TB), nontyphoid Salmo-
nella, Shigella, visceral leishmaniasis, 
and West Nile virus to the list of pre-
sumptive illnesses.3 The final rule was 
published in the Federal Register and 
is codified in 38 C.F.R. § 3.317(c).4 

Classifying an illness as presump-
tive relieves the veteran of having to 
prove that their illness was connected 
to exposure during service in a spe-
cific region, “…[shifting] the burden 
of proof concerning whether a disease 
or disability was caused or aggravated 
due to service from the Veteran to 
the VA.”5 Based on latency periods, 
7 of the 9 diseases must manifest to a  
> 10% degree of disability within a 
year of separation from a qualifying 
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period of service. No date boundary 
was set on the period of presumption 
for TB or visceral leishmaniasis.6 

METHODS
Veterans are eligible for VHA care 
when they separate from active-duty 
service, or they are deactivated at the 
completion of their reserve or guard 
tour. Veterans eligible for health care 
were identified using a roster file from 
the DoD Defense Manpower Data 
Center (DMDC). This file also con-
tained demographic (eg, sex, race) 
and service (eg, branch, rank) in-
formation. Inpatient and outpatient 
health care data were extracted from 
the VHA Office of Public Health’s 
quarterly files. 

Study Population
OEF/OIF/OND veterans whose roster 
file records indicated a deployment to 
Iraq, Kuwait, Saudi Arabia, the neu-
tral zone (between Iraq and Saudi Ara-
bia), Bahrain, Qatar, The United Arab 
Emirates, Oman, Gulf of Aden, Gulf 
of Oman, waters of the Persian Gulf, 
the Arabian Sea, the Red Sea, and Af-
ghanistan were eligible for the study. 
These veterans had to have separated 
from service between June 28, 2009, 
and December 29, 2011, and sought 
VHA care within a year of separation. 
Veterans with a human immunodefi-
ciency virus diagnosis, an illness that 
is highly correlated with TB, were 
excluded from the study, as were de-
ceased and Coast Guard veterans. 

The final study population of 
107,030 OEF/OIF/OND veterans 
was further divided into 2 mutually 
exclusive study groups by assess-
ing the ICD-9-CM code in the first 
diagnostic position. The first group, 
the PID group, was given priority. 
To be included in this group, a vet-
eran must have been diagnosed with  
≥ 1 of the following presumptive 
diseases within a year of separation 

(ICD-9-CM codes): Brucellosis (023), 
Campylobacter jejuni (008.43), Coxi-
ella burnetti/Q fever (083.0), malaria 
(084), nontyphoid Salmonella (003), 
Shigella (004), or West Nile virus 
(066.4). For TB (010-018) and  
visceral leishmaniasis (085.0), a diag-
nosis could occur any time after sepa-
ration. 

The second infectious disease 
group included veterans diagnosed 
with any infectious disease (ICD-
9-CM codes 001-139) that was not a 
PID. To be considered for inclusion 
in the other infectious disease group, 
a veteran must have been diagnosed 
with the illness at any point after sep-
aration. This group was created as a 
control group for comparing differ-
ences in health care use of the veter-
ans diagnosed with a PID both before 
and after the rule change. The ill-
nesses within each study group were 
distinct, thus no direct comparisons 
were made between the groups. In-
stead, the magnitude of the difference 
in use before and after the presump-
tive disease ruling was compared.

Statistical Analysis
It is possible to have multiple services 
performed during a single outpatient 
visit, services that will generate sep-
arate bills, thus appearing to be dif-
ferent visits. For the purposes of this 
study, only 1 visit per day was counted 
when constructing the monthly health 
care counts for the 12 months before 
and after the date of diagnosis of a 
PID or another infectious disease. A 
general linear model was created to 
assess differences in the number of 
outpatient visits pre- and postruling, 
adjusting for the number of unique 
illnesses a veteran had. To adjust for 
normality in the model, the inverse 
log of the count of outpatient visits 
was used in the procedure. P values 
were compared with an α level of 0.05 
to determine significance. 

RESULTS
Among the 107,030 veterans receiv-
ing VHA care between June 28, 2009, 
and December 29, 2011, < 0.1%  
(n = 98) were in the PID group, and 
7% (n = 7,603) were in the other in-
fectious disease group (Tables 1 and 
2). A significantly smaller proportion 
of active-duty (“regular”) veterans 
was in the PID group (50.0%) com-
pared with the other infectious disease 
group (63.9%). Conversely, a signifi-
cantly larger proportion of reserve or 
guard veterans werein the PID group 
(51.0%) compared with the other 
infectious disease group (36.1%)  
(P = .0089). The PID group included 
a higher proportion of Hispanic vet-
erans (16.3%) and a lower proportion 
of black veterans (7.1%) than did the 
other infectious disease group. 

The opposite was observed in the 
other infectious disease group: There 
was a lower proportion of Hispanic 
veterans (12.6%) and a higher pro-
portion of black veterans (17.0%). 
Veterans whose military occupation 
status indicated combat experience 
were highly represented in each of the 
disease groups, as were males. Army 
veterans were disproportionately  
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Table 1. Presumptive  
Diseases Identifieda

Disease Cases

Brucellosis 1

Campylobacter jejuni 0

Coxiella burnetti (Q fever) 4

Malaria 12

Mycobacterium  
tuberculosis (TB)

76

Nontyphoid Salmonella 2

Shigella 3

Visceral leishmaniasis 0

West Nile virus           0

Total                                        98
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Table 2. Presumptive and Other Infectious Disease Cases Identified Among OEF/OIF/OND 
Veterans Serving in Southwest Asia and Afghanistan, 2009-2011, No. (%)  

Veterans  
Receiving Care

Presumptive Infectious 
 Disease Diagnosis

Other  Infectious  
Disease Diagnosis

Diagnosis Groups 107,030 98 7,603

Sex P = .1548

Male 95,019 90 (91.8) 6,613 (87.0)

Female 12,011 8 (8.2) 990 (13.0)

Race/Ethnicity P = .0532

White 74,659 66 (67.4) 4,833 (63.6)

Black 13,736 7 (7.1) 1,295 (17.0)

Hispanic 10,456 16 (16.3) 954 (12.6)

Other/unknown 8,179 9 (9.1) 521 (6.9)

Age at Eligibilitya P = .8322

< 25 years 46,458 45 (45.9) 3,564 (46.9)

25 to 34 years 34,612 31 (31.6) 2,517 (33.1)

≥ 35 years 25,959 22 (22.5) 1,522 (20.0)

Military Occupation P = .7425

Combat 31,074 36 (36.7) 2,177 (28.6)

Equipment repair/maintenance 26,344 24 (24.5) 1,765 (23.2)

Logistics 17,569 13 (13.3) 1,298 (17.1)

Administration 12,581 11 (11.1) 964 (12.7)

Communications/intelligence 9,317 6 (6.1) 671 (8.8)

Health care 6,301 5 (5.1) 440 (5.8)

Other technical 2,791 2 (2.0) 208 (2.7)

Other/unknown 1,053 1 (1.0) 80 (1.1)

Branch of Service P = .0614

Army 68,885 75 (76.5) 4,973 (65.4)

Marine Corps 18,341 13 (13.3) 1,438 (18.9)

Air Force 11,471 8 (8.2) 621 (8.2)

Navy 8,333 2 (2.0) 571 (7.5)

Component P = .0089

Regular 65,012 48 (50.0) 4,861 (63.9)

Reserve/guard 42,018 50 (51.0) 2,742 (36.1)

Rank P = .2884

Junior enlisted 63,524 55 (56.1) 4,837 (63.6)

Senior enlisted 34,665 37 (37.8) 2,327 (30.6)

Officer 8,841 6 (6.1) 439 (5.8)
a One case had an unknown age, thus the cells will not add to the overall total of 107,030.
OEF = Operation Enduring Freedom; OIF = Operation Iraqi Freedom; OND = Operation New Dawn.
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represented in the PID group (76.5%) 
compared with the other infectious 
disease group (65.4%), whereas the 
opposite was true for Marine Corps 
veterans (13.3% and 18.9%, respec-
tively)(Table 2). 

To assess the impact of the ruling 
on the health care-seeking behaviors 
of veterans, each group was further di-
vided by the timing of diagnosis, spe-
cifically, before or after the PID ruling 
on September 29, 2010. Forty-five per-
cent of the study population received a 
diagnosis prior to the ruling. Thirty-
six percent of the PID group and 30% 
of the other infectious disease study 
groups were diagnosed before the rul-
ing (Table 3).

Veterans in the other infectious 
disease group who were diagnosed 
after the PID ruling had a signifi-
cantly higher total number of outpa-
tient visits than did those diagnosed 
before the ruling (P < .05). A small 
increase was observed in the median 
number of outpatient visits among 
veterans diagnosed with a PID 
preruling (median = 7) compared 
with those diagnosed postruling  
(median = 8), but the difference was 
not statistically significant. Veterans 

in the preruling PID group received 
a diagnosis < 117 days (median 
value) after separation from ser-
vice, whereas those in the postrul-
ing group received a diagnosis < 291 
days (median value) after separation 
from service (Table 3). 

There was an increase in health 
care visits in the months directly be-
fore and after diagnosis, regardless 
of whether a veteran was diagnosed 
before or after the ruling. Figure 
1 shows the total number of health 
care visits (visits for any condition) in 
the 12 months before and 12 months 
after a PID diagnosis, as well as the 
number of patients receiving care in 
those same months. In the months 
prior to receiving a diagnosis, the 
number of veterans receiving health 
care services followed the same tra-
jectory as the total number of health 
care visits, regardless of the timing of 
the diagnosis. In the months after re-
ceiving a diagnosis, the trajectory for 
the total number of health care visits 
and the number of veterans gener-
ally followed the same path within 
the preruling group. In contrast, 
within the postruling group, the total 
number of visits was higher than the 

number of veterans, especially in the 
latter months, indicating that veter-
ans were receiving services multiple 
times in a month.

The patterns of health care use 
in the other infectious disease group 
were similar to those of the PID group, 
though the trajectories were more 
symmetrical for the other infectious 
disease pre- and postruling groups. 
There is a distinct increase in the total 
number of health care visits until di-
agnosis and a steady decrease in the  
12 months after diagnosis with a level-
ing off of health care use toward the 
end of the observation period (Figure 2).

DISCUSSION
The rate of PIDs in the U.S. was dif-
ferent from the observed rate in the 
study population, albeit a limited 
comparison. In the U.S. in 2010, the 
reported incidence per 100,000 per-
sons was 0.04 for brucellosis, 13.52 
for Campylobacter jejuni, 17.73 for 
nontyphoid Salmonella, and 0.2 
for West Nile virus, vs no cases re-
ported in the study.7,8 In contrast, the 
2010-reported U.S. incidence rates per 
100,000 persons with Q fever (0.04), 
malaria (0.58), and TB (3.64) were 
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Figure 1. Number of Health Care Visits 12 Months Before and After Diagnosis Among OEF/OIF/OND 
Veterans Diagnosed With a Presumptive Infectious Disease, 2009-2011  
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lower than those reported in the study 
population (3.32, 8.30, and 41.50 per 
100,000 patients, respectively).7 

Of the 107,030 OEF/OIF/OND 
veterans who received care during 
the study period, < 0.1% were diag-
nosed with a PIDs and 7% were di-
agnosed with a different infectious 
disease. Analysis indicated that 88 of 
the 98 PID were either TB or malaria 
cases. Thirty-six percent of the PID 
cases and 30% of the other infectious 
disease cases were diagnosed prior to 
the PID ruling. Veterans in the prerul-
ing PID and other infectious disease 
groups received a diagnosis within 4 
or 5 months of becoming eligible for 
VHA services, whereas those in the 
postruling groups received a diagnosis 
within 10 months of eligibility, an ob-
servation that may have been caused 
by outliers and amplified by the small 
number of cases in the preruling PID 
group. However, this difference in 
time to diagnosis between the pre- 
and postruling groups does not seem 
to be a reflection of a delay in health 
care-seeking behavior in general: Vet-

erans in both study groups sought VA 
services within 73 days of separating 
from active-duty service.

No significant difference in health 
care use was found between the pre- 
and postruling PID groups. When 
looking at the number of veterans re-
ceiving care each month and the total 
number of health care encounters, the 
ratio of encounters to veterans was 
less stable in the PID group than that 
of the other infectious disease group. 
Veterans with a PID received multiple 
outpatient services per month, espe-
cially in the postruling PID group. 
This may be a reflection of follow-up 
care needed for specific diseases. 

LIMITATIONS
There are several limitations to note 
in the study. First, service members 
could have been diagnosed while still 
receiving health care services in the 
military health system, resulting in a 
low diagnosis rate within the VA. Sec-
ond, the cases were identified solely 
based on ICD-9-CM codes; these are 
not confirmed diagnoses, and misclas-

sification may occur. Future studies 
should consider incorporating labo-
ratory results and other confirmatory 
methods of identification for case cap-
ture. A third limitation was the lack of 
availability of health care records out-
side of VHA. A large proportion of the 
study population was composed of the 
reserve/guard component. These vet-
erans return to civilian jobs after sepa-
ration and often have access to health 
care outside of VHA. Combined, these 
limitations affect the ability to identify 
the prevalence of infectious diseases 
among veterans. 

Several findings could not be ex-
plored due to methodological limita-
tions but warrant further exploration. 
First, the longer time period between 
eligibility and diagnosis post- vs pre-
ruling may be an indication that the 
ruling affected a veteran’s health care-
seeking behavior. Second, it was pos-
sible that veterans presented with 
symptoms similar to one of the PIDs 
but were subsequently diagnosed 
with another infectious disease, which 
would affect the disease and use fig-

Table 3. Outpatient Health Care Visits Occurring 12 Months After Diagnosis Among OEF/OIF/
OND Veterans Diagnosed With a Presumptive Infectious Disease, 2009-2011

Veterans Receiving Care, 
No.  (n = 107,030)

Diagnosed With a  
Presumptive Infectious  
Disease, No.  (n = 98) 

Veterans Diagnosed With 
Other Infectious Disease,  

No. (n = 7,603)

Preruling Postruling  Preruling Postruling Preruling Postruling

Cases (%) 47,854 (44.7) 59,176 (52.3) 35 (35.7) 63 (64.3) 2,280 (30.0) 5,323 (70.0)

Outpatient visits 
(median, IQR)

5  
(1,11)

5  
(2,11)

7  
(2, 20)

8  
(3, 18)

8  
(3, 16)

8  
(3, 17)

Days between 
separation and 
first VHA visit  
(median, IQR)

79  
(39, 138)

105  
(45, 187)

60  
(16, 126)

73  
(28, 142)

58  
(24.5, 110.5)

71  
(29, 144)

Days between 
separation and 
diagnosis  
(median, IQR)

82  
(41, 143)

117  
(52, 210)

117  
(55, 195)

291  
(105, 384)

150  
(81, 235)

312  
(163, 484)

IQR =  Interquartile range; OEF = Operation Enduring Freedom; OIF = Operation Iraqi Freedom; OED = Operation New Dawn.
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ures. Finally, studies should consider 
using confirmatory methods of diag-
nosis to assess the true prevalence of 
presumptive infectious diseases in the 
veteran population. 

CONCLUSIONS
Very few PID cases were identified in 
the study population. This may be due 
to the limitation of the available data. 
However, some interesting findings 
such as a greater number of encoun-
ters for the infectious disease group 
post- vs preruling and differences in 
time between eligibility and diagnosis 
pre- and postruling were found and 
should be investigated further.  ●
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Figure 2. Health Care Visits 12 Months Before and After Diagnosis Among OEF/OIF/OND Veterans 
Diagnosed With Other Infectious Disease, 2009-2011 No.


