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Objectives This study aims to investigate US active duty 
(AD) military members diagnosed with atrial fibrillation (AF) 
and the temporal trends of systemic anticoagulation (AC). 
Our secondary objective is to study the AC prescriptions in 
AD military members diagnosed with AF and associated 
military dispositions and deployment rates.
Design and setting A retrospective investigation of 
Tricare pharmacy AC prescriptions within the San Antonio 
Military Health System from January 2004 to July 2019 for 
AD individuals diagnosed with AF was performed.
Participants 386 AD personnel with non- valvular AF were 
analysed (mean age 35.0±9.4 years; mean body mass 
index, 28.3±4.3 kg/m2; 93% male; 57% Caucasian, 94% 
paroxysmal AF).
Outcomes The temporal trends of systemic AC 
prescriptions were the primary outcome measures. 
The association between AC prescriptions and military 
dispositions and deployments were secondary outcomes 
of interest.
Statistical analysis The association between AC 
management, future deployments and military disposition 
was analysed using χ2 and Fisher’s exact test for 
categorical variables. The t- test was used for comparison 
of continuous variables.
Results CHA

2DS2- VASc and HAS- BLED scores were low 
(0.39±0.65 and 0.86±0.63, respectively). 127 (33%) 
members received warfarin and 58 (15%) received direct 
oral anticoagulants (DOACs). Rates of military retention 
were not different between AC histories (no AC (64%) 
vs warfarin (75%) vs DOAC (65%); p=0.425). There was 
a significant trend of more recent utilisation of DOACs 
compared with warfarin (p<0.0001). When adjusted 
for temporal changes in deployment rates, there was 
no significant difference in deployment between AC 
groups (no AC (39%) vs warfarin (49%) vs DOAC (27%); 
p=0.9472).
Conclusions This is the first report describing AC 
utilisation in US AD military members with AF. Young 
AD personnel with low stroke and bleeding risks do not 
commonly receive AC prescriptions. DOAC prescription 
rates are increasing and predominate over warfarin for AC 
indications.

INTRODUCTION
US military personnel diagnosed with atrial 
fibrillation (AF) are under- reported in the 
literature and often present without tradi-
tional cardiovascular or AF risk factors.1 2 The 

prevalence of AF diagnosed in US military 
personnel has not been previously described, 
but a retrospective cohort study of approxi-
mately 1.5 million Swedish military conscripts 
from 1969 to 1997 demonstrated a preva-
lence of 23 600 (1.5%).3 In comparison, the 
prevalence of AF in the Swedish population 
as a whole is estimated at 3.0% based on the 
National Patient Register data from 2004 to 
2010.4

Thromboembolic disease secondary to AF is 
a disqualifying condition for flying and special 
duty personnel and has morbid impacts on 
many military occupations.5–7 For decades, the 
vitamin K antagonist warfarin was preferred 
for the prevention of thromboembolism 
associated with non- valvular AF.8 9 In 2010, 
dabigatran was the first approved direct oral 
anticoagulant (DOAC) after the results of the 
RE- LY trial demonstrated superior endpoints 
in stroke and systemic embolism reduction 
when compared with warfarin.10–12 Intracra-
nial bleeding and life- threatening events with 
dabigatran were significantly decreased with 
both the 110 mg and 150 mg trial dosages.10 11 
Rivaroxaban was the second DOAC approved 
in 2011 by the Food and Drug Administra-
tion (FDA) for the reduction of strokes and 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study reviews the largest reported Tri- Service 
cohort of US active duty military individuals with 
atrial fibrillation and the temporal trends of antico-
agulation (AC) utilisation.

 ⇒ Military dispositions and deployments were anal-
ysed according to personnel history of AC prescrip-
tions from Tricare pharmacy electronic prescriptions.

 ⇒ The retrospective review limited evaluation of AC 
therapy duration and compliance.

 ⇒ There is limited gender and racial diversity within 
the studied cohort.

 ⇒ The active duty AC prescriptions identify personnel 
with elevated stroke risks, cardioversions and cath-
eter ablations.
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systemic emboli in patients with non- valvular AF after the 
ROCKET AF trial showed that it was non- inferior in the 
primary endpoints of stroke and systemic embolism when 
compared with warfarin.13 14 Overall major bleeding events 
were similar between rivaroxaban and warfarin, but there 
were lower life- threatening bleeding and intracranial 

bleeds in those treated with rivaroxaban.13 14 Apixaban 
was the third DOAC that became FDA approved after the 
results of the ARISTOTLE trial were published.15 16 The 
landmark ARISTOTLE trial demonstrated that apixaban 
was significantly associated with fewer strokes (ischaemic 
and haemorrhagic), systemic emboli, and major bleeding 

Table 1 Demographic characteristics of active duty military servicemembers diagnosed with atrial fibrillation (AF) and 
relationship to anticoagulation (AC) prescriptions

All (n=386) No AC (n=201) Warfarin (n=127) DOAC (n=58) P value

Demographics

  Age, years 35.0±9.4 33.7±8.9 35.5±9.5 38.7±9.7 0.0008

  Male, no (%) 360 (93) 182 (91) 123 (97) 55 (95) 0.0620

  BMI, kg/m2 28.3±4.3 27.9±3.9 28.1±4.1 29.9±5.3 0.0037

Race

  Caucasian, no (%) 219 (57) 110 (55) 76 (60) 33 (57) N/A

  African American, no (%) 81 (21) 45 (22) 23 (18) 13 (22) N/A

  Asian/Pacific Islander, no (%) 9 (2) 3 (2) 4 (3) 2 (3) N/A

  Native American, no (%) 1 (0.3) 1 (0.5) 0 (0) 0 (0) N/A

  Hispanic, no (%) 3 (0.8) 3 (2) 0 (0) 0 (0) N/A

  Other race/unknown, no (%) 73 (19) 39 (19) 24 (19) 10 (17) N/A

Military Branch

  US Army, no (%) 246 (64) 127 (63) 86 (68) 33 (57) N/A

  US Air Force, no (%) 119 (31) 65 (32) 34 (27) 20 (34) N/A

  US Navy, no (%) 21 (5) 9 (4) 7 (6) 5 (9) N/A

Comorbidities

  Hypertension, no (%) 91 (24) 36 (18) 40 (31) 15 (26) 0.0173

  Obstructive sleep apnoea, no (%) 75 (19) 34 (17) 21 (17) 20 (34) 0.0129

  Diabetes mellitus, no (%) 6 (2) 2 (1) 1 (0.8) 3 (5) N/A

  Vascular disease, no (%) 4 (1) 0 (0) 2 (2) 2 (3) N/A

  History of VTE, no (%) 5 (1) 0 (0) 5 (4) 0 (0) N/A

  Prior TIA or CVA, no (%) 5 (1) 1 (0.5) 4 (3) 0 (0) N/A

  Coronary artery disease, no (%) 8 (2) 1 (0.5) 5 (4) 2 (3) N/A

  History of heart failure, no (%) 12 (3) 1 (0.5) 10 (8) 1 (2) N/A

Laboratory data

  Glucose, mg/dL 95.9±16.4 96.5±15.3 93.6±16.3 98.8±19.3 0.1122

  Total cholesterol, mg/dL 181.6±37.7 182.2±40.6 182.7±34.3 177.5±5.0 0.6897

  LDL, mg/dL 112.4±46.8 114.9±59.5 111.3±28.5 107.1±33.7 0.5636

  HDL, mg/dL 47.4±13.8 48.8±13.5 46.0±14.0 46.4±13.7 0.2196

  Triglycerides, mg/dL 121.8±88.8 115.2±88.0 131.0±95.6 121.1±72.6 0.2934

Risk Scores

  Median CHA2DS2- VASc 0 0 0 0 N/A

  CHA2DS2- VASc<2 364 (94) 197 (98) 113 (89) 54 (93) N/A

  CHA2DS2- VASc≥2 22 (6) 4 (2) 14 (11) 4 (7) N/A

  Median HAS- BLED 1 0 0 0 N/A

  HAS- BLED<3 385 (99) 201 (100) 126 (99) 58 (100) N/A

  HAS- BLED≥3 1 (1) 0 (0) 1 (1) 0 (0) N/A

AF classification

  Paroxysmal, no (%) 361 (94) 198 (98) 114 (90) 49 (84) <0.0001

  Persistent, no (%) 21 (5) 1 (0.5) 11 (9) 9 (16) <0.0001

  Permanent, no (%) 4 (1) 2 (1) 2 (2) 0 (0) <0.0001

Values are number (%), mean (±1 SD).
.BMI, body mass index; CVA, cerebrovascular accident; HDL, high- density lipoprotein; LDL, low- density lipoprotein; N/A, not applicable; TIA, transient ischaemic attack; VTE, venous 
thromboembolism.
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events when compared with warfarin therapy.15 16 Edox-
aban has limited availability within US military treatment 
facility pharmacies but also has literature demonstrating 
non- inferior outcomes when compared with warfarin. 
The DOACs overall present advantages over warfarin due 
to their favourable pharmacokinetics, reduced burden of 
routine laboratory monitoring, fewer drug–drug interac-
tions, absence of major dietary impacts and lower risk of 
intracranial haemorrhages.17

There is a paucity of literature describing active 
duty (AD) US military personnel with AF and systemic 

anticoagulation (AC) prescriptions provided for the 
reduction of stroke and systemic embolism despite there 
being robust literature describing veterans in the Veterans 
Health Administration.18 One limited retrospective study 
published shortly after the DOAC FDA approvals in 2014 
from the British Royal Air Force reports on just 6 of 23 
military aircrew diagnosed with AF being treated with 
systemic AC or antiplatelet therapy. Five individuals were 
reported as having a CHA2DS2- VASc score of 1 and three 
members with a score of 0. One individual with a score of 
1 and three members with a score of 0 were prescribed 
aspirin.19 Two aircrew members with a score of 0 were 
treated with warfarin.19 Aside from this study, there are 
no other widely published reports describing military 
personnel with AF and the systemic AC provided despite 
the associated mission- related consequences. In the UK 
Armed Forces and US Armed Forces, long- term warfarin 
and DOAC therapy are incompatible with most flying 
duties and service in deployed environments due to the 
associated increased risk of haemorrhage in individuals 
whose duties require participation in high risk activities 
such as combat situations, jumping from aircraft or high 
performance flying.6 7 20 Further, the temporal trends 
of oral AC prescription patterns in military treatment 
facilities in the post- DOAC approval period have never 
been reviewed and reported despite consensus guide-
lines reflecting the effectiveness and safety of DOACs in 
routine clinical practice for non- valvular AF. This study 
aims to investigate US AD military members diagnosed 
with AF and the temporal trends of military treatment 
facility systemic AC prescriptions. Our secondary objec-
tive is to evaluate the AC prescriptions in AD military 
members diagnosed with AF and association with military 
dispositions and deployment rates.

METHODS
Study design
A retrospective analysis of all AD AF diagnoses within the 
San Antonio Military Health System from 1 January 2004 
to 30 June 2019 was performed. Patients met inclusion 
criteria if they were AD personnel in the US Air Force, 
Army or Navy and had a confirmed 12- lead electrocar-
diographic diagnosis of AF by a board- certified cardiol-
ogist. AF was classified as paroxysmal (duration less than 
7 days), persistent (duration more than 7 days) or perma-
nent. There were no patients with valvular AF. Available 
clinical, demographic, deployment and military dispo-
sition information was collected through review of the 
electronic medical record. AC prescriptions were elec-
tronically reviewed based on evidence of Tricare covered 
prescriptions. Duration of systemic AC treatment was not 
available from this retrospective analysis. This retrospec-
tive research protocol was approved by the institutional 
review board of San Antonio Military Medical Center, 
which waived the need for informed consent because 
the research involved no more than minimal risk to the 

Figure 1 Boxplots showing increasing utilisation of direct 
oral anticoagulants (DOAC) relative to warfarin over time 
in active duty military personnel diagnosed with atrial 
fibrillation. The centre horizontal line indicates the median; 
the top and bottom borders of the box indicate the third and 
first quartiles, respectively; the whiskers represent the IQR 
multiplied by 1.5±the third or first quartile.

Figure 2 Boxplots showing temporal trends in warfarin 
and the direct oral anticoagulant prescriptions (dabigatran, 
apixaban and rivaroxaban) in active duty military personnel. 
The centre horizontal line indicates the median; the top 
and bottom borders of the box indicate the third and first 
quartiles, respectively; the whiskers represent the IQR 
multiplied by 1.5±the third or first quartile.
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participants and the waiver did not adversely affect their 
rights and welfare.

Statistical analysis
The association between management therapies, deploy-
ment history and military disposition was analysed using 
χ2 and Fisher’s exact test for categorical variables. The 
t- test was used for comparison of continuous variables. 
Due to the sample size, we relied on central limit theorem 
and did not test normality assumption. A one way analysis 
was performed to assess temporal trends in AC use and 
Tukey- Kramer HSD was used to compare all groups. Data 
analysis was performed using JMP statistical analysis soft-
ware V.15 (SAS Institute).

Patient and public involvement
Patients and the public were not directly involved in the 
research process given the retrospective, observational 
nature of the study.

RESULTS
There were 386 AD personnel with a diagnosis of non- 
valvular AF treated within the San Antonio Military 
Health System during the study period who met inclusion 
criteria. The study population had a mean age of 35.0±9.4 
years and mean body mass index (BMI) of 28.3±4.3 kg/
m2. 93% were male and 57% were described as Caucasian. 
Most members were in the Army (246 (64%)) and parox-
ysmal AF was most common (361 (94%)). Hypertension 
and obstructive sleep apnoea were the most common AF 
risk factors observed, present in 91 (24%) and 75 (19%), 
respectively. Overall CHA2DS2- VASc and HAS- BLED 
scores were low with medians of 0 and 1, respectively. 
The majority of AD servicemembers received no AC 
(201 (52%)) throughout their AD careers. Of those who 
received any AC, 127 (69%) members received warfarin 
and 58 (31%) members received DOACs (table 1).

Individuals who received DOACs had a greater mean 
age (no AC (33.7±8.9) vs warfarin (35.5±9.5) vs DOAC 
(38.7±9.7); p=0.0008) and greater mean BMI compared 
with those who did not (no AC (27.9±3.9) vs warfarin 
(28.1±4.1) vs DOAC (29.9±5.3); p=0.0037). Personnel 
treated with AC statistically trended to have higher 
CHA2DS2- VASc scores (no AC (0.28±0.49) vs warfarin 
(0.57±0.78) vs DOAC (0.41±0.75); p=0.0003). There was 
a significant difference in HAS- BLED averages between 
AC strategies, with the lowest averages observed in DOAC 
treatment group and highest in the warfarin group 
(no AC (0.82±0.66) vs warfarin (1.01±0.55) vs DOAC 
(0.68±0.66); p=0.0038).

There was a significant trend for more recent utilisa-
tion of DOACs compared with warfarin between 2004 and 
2019 (p<0.0001) (Figure 1). Among the DOACs, dabig-
atran utilisation was more frequent earlier in the study 
period (figure 2). Apixaban and rivaroxaban were used 
more frequently in more recent years when compared 
with warfarin (p<0.0001) (figure 2).

In a subgroups analysis (n=365), many individuals who 
had a history of AC prescriptions were able to partici-
pate in future deployments and meet military retention 
standards (table 2). Of those who received any systemic 
AC, 72 (39%) deployed and 123 (66%) remained on AD. 

Table 2 Military deployment and retention rates in a subgroup of active duty military servicemembers after atrial fibrillation 
diagnosis comparing anticoagulation prescriptions

All (n=365) Deployed (n=147) Non- deployed (n=218) Retained (n=248) Discharged (n=117)

No anticoagulation 194 (53%) 75 (51%) 119 (55%) 125 (50%) 69 (59%)

Any anticoagulation 171 (47%) 72 (49%) 99 (45%) 123 (50%) 48 (41%)

  Warfarin 119 (70%) 58 (81%) 61 (62%) 89 (72%) 30 (63%)

  DOAC 52 (30%) 14 (19%) 38 (38%) 34 (28%) 18 (38%)

Dabigatran 8 (15%) 3 (21%) 5 (13%) 4 (12%) 4 (22%)

Apixaban 25 (48%) 6 (43%) 19 (50%) 18 (53%) 7 (39%)

Rivaroxaban 19 (37%) 5 (36%) 14 (37%) 12 (35%) 7 (39%)

Values are number, (%).
DOAC, direct oral anticoagulant.

Figure 3 Bar graph showing the change in deployment rate 
of active duty military servicemembers after atrial fibrillation 
diagnosis over time.
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Individuals with a history of AC deployed at similar rates 
compared with those who were never anticoagulated 
(no AC (51%) vs any AC (49%); p=0.5030). Personnel 
with a history of warfarin prescriptions deployed more 
commonly than those who did not receive AC and those 
who received DOACs (no AC (39%) vs warfarin (49%) 
vs DOAC (27%); p=0.0207). Deployment rates were 
significantly higher in those with a history of warfarin 
utilisation directly compared with those with a history 
of DOAC utilisation (warfarin (49%) vs DOAC (27%); 
p=0.0058). Figure 3 demonstrates the temporal trends in 
deployments of military members diagnosed with AF in 
this cohort and shows the highest prevalence of deploy-
ment rates between the years 2001 and 2012. The higher 
deployment rate associated with a history of warfarin use 
compared with other AC strategies was not independently 
and statistically significant when adjusted for the primary 
deployment rates as noted in figure 3 (p=0.9472). Mili-
tary retention rates were not influenced by historical 
AC strategy (no AC (64%) vs warfarin (75%) vs DOAC 
(65%), p=0.1418).

DISCUSSION
This is the first report describing AC utilisation in a 
cohort of US AD military members with AF. Our study 
showed AD military personnel to be generally younger 
than the traditional at risk population with low stroke and 
bleeding risks by CHA2DS2- VASc and HAS- BLED scores, 
respectively. In addition, this population carried a lower 
burden of comorbidities in comparison to other contem-
porary AF studies such as the CABANA trial and studies 
evaluating the Veterans Health Administration popula-
tion.18 21 As expected, CHA2DS2- VASc scores were higher 
in those who were previously provided AC therapy but not 
as a whole greater than the standard score of 2 needed to 
substantiate long- term AC according to AF guidelines.16 
Nearly half (47.9%) of this military cohort was previously 
treated with systemic AC. The combination of the high AC 
prescriptions in nearly half of personnel diagnosed with 
AF and the overall low stroke risk leads us to postulate 
that the majority of the military personnel who received 
systemic AC may have been treated for procedural and 
temporary reasons such as AF ablations or cardioversions. 
This similar trend in AC management has been recom-
mended and demonstrated in other younger and athletic 
populations of similar demographics and profiles.22

At the beginning of our study and prior to the first 
DOAC FDA approval in 2010, warfarin utilisation was 
higher (figure 1) in military personnel. More recently, 
DOAC prescriptions in the military population predom-
inate with an initial uptrend in dabigatran prescriptions 
followed by an increase in prescriptions of apixaban and 
rivaroxaban after 2011. These data highlight military 
practice pattern changes in the AD population following 
the introduction of DOACs, in line with their proven 
efficacy and safety in previous studies and endorsement 
by the guidelines.14 16 17 This occurred shortly after their 

initial approval despite reversal agents not being avail-
able at that time, suggesting the progressive nature of 
military prescriptions in this arena within the largest 
military healthcare systems.23 24 These temporal trends 
of DOAC prescriptions are comparable with US registry 
data, showing that the majority of new prescriptions for 
non- valvular AF are for a DOAC.25 Overall though, the 
percentage of DOAC prescriptions in servicemembers 
with AF is still low compared with warfarin prescriptions, 
15% vs 33%, respectively. This particular percentage 
endpoint suggests that there is still a role for increasing 
the prescription rates of DOACs within the military popu-
lation with an effort to optimise medical therapy for 
stroke prevention in relevant cases.

Deployment rates were initially significantly higher in 
those who had previously received warfarin than those 
previously treated with a DOAC. However, this was driven 
by the independent and overall cohort higher deploy-
ment rates that occurred earlier in the study period as 
demonstrated by figure 3. Decreasing servicemember 
deployment rates after 2013, as demonstrated in figure 3 
likely coincide with the withdrawal of US troops from Iraq 
just prior to this in 2011.26 We can conclude that military 
members diagnosed with AF were eligible for deployment 
even if they had a history of systemic AC utilisation for 
non- valvular AF when the deployment tempo was steady 
during significant wartimes. As a limitation of this study, 
we are unable to make conclusions about whether or not 
individual members deployed while actively maintained 
on systemic AC and a prospective study would be needed 
in order to clarify this information. Currently, Depart-
ment of Defence policies prohibit deployment of an AD 
servicemember while being maintained on therapeutic 
AC in most situations.7

The overall military retention rates in AD persons were 
not independently influenced by utilisation of AC or 
the AC strategy provided. The relatively high retention 
rates (66% of military personnel with AF diagnoses and a 
history of AC met military retention standards) could be 
explained by (1) short- term AC utilisation for AF ablations 
or cardioversions, (2) low AF- related comorbidities in this 
population with low stroke risk of whom most would not 
be candidates for long- term AC and (3) this group of 
servicemembers having low risk military occupations that 
are amenable to AC. Furthermore, one could also postu-
late that the identified personnel prescribed AC represent 
servicemembers who required active management in the 
form of cardioversion, catheter ablation or an elevated 
stroke risk. This is a clinical management profile contrast 
relative to an identified servicemember with AF who has 
no history of AC and presumably required less intensive 
management during the study period.

The limitations of this study are anchored on the 
retrospective study design and unavailable information 
regarding the duration of systemic AC utilisation. Our 
study cohort is limited in racial and gender diversity. 
Further, our study was not designed to assess for medi-
cation compliance and long- term prescription rates in 
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those patients with elevated stroke risks requiring chronic 
AC. Despite these limitations, we believe our study pres-
ents novel information that is valuable to providers who 
could be faced with having to care for servicemembers 
with AF or government organisations tracking the care of 
this mission critical population.

In conclusion, young AD military personnel with low 
stroke and bleeding risks are commonly not prescribed 
AC. DOAC prescription therapy has more recently 
increased over warfarin, and a history of AC utilisation 
does not independently influence military deployment or 
retention rates.
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