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T he Veterans Health Administration (VHA) National Mental 
Health Strategic Plan has recently called attention to optimiz-
ing treatment of coexisting medical conditions in patients with 

mental illness. Research is beginning to amass suggesting that patients 
with mental health conditions (MHCs), representing nearly one third 
of Americans,1 may receive less intensive care for a range of conditions 
from diabetes to coronary artery disease to chronic pain.2-7 However, the 
influence of mental illness on the management of atrial fibrillation (AF) 
is not yet well understood. This is important because AF is highly prev-
alent, especially among older adults, and is associated with increased 
stroke risk.8,9 An oral anticoagulant, warfarin, reduces AF-related stroke 
risk from approximately 5% per year to 1% to 2% per year,8,10 but also 
has downsides: it increases major bleeding risk, it typically involves a 
complex and rigorous dosing schedule, and it requires frequent blood 
monitoring of coagulation status (International Normalized Ratio 
[INR]). Given warfarin’s narrow therapeutic window, clinicians may 
have concerns about whether patients with MHC can safely take war-
farin as prescribed and follow through with necessary monitoring tests.

Unfortunately, major AF practice guidelines do not currently address 
whether mental illness should influence anticoagulant therapy deci-
sion making.11-13 This is concerning, since there are potential adverse 
consequences of prescribing warfarin for a patient who cannot use it 
safely: excess major bleeding if overdosed or thromboembolic events if 
underdosed. Likewise, there are potential adverse consequences of not 
prescribing warfarin for a patient who could take it safely, such as un-
necessarily increased stroke risk.

Therefore, a detailed medical chart review methodology was used at 
1 VHA facility to determine:

•	 Whether	VHA	AF	patients	with	MHCs	were	less	likely	than	
those without MHCs to receive warfarin, even in the absence 
of contraindications. 

•	 Whether,	among	those	treated	with	warfarin	and	monitored	in	
VHA, those with MHCs were more likely than those without 
MHCs to have INRs falling outside the standard therapeutic range.

METHODS
Subjects and Chart  
Abstraction Procedure

Patients were drawn from a 
national database of AF/atrial 
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Objectives: To determine whether atrial fibrilla-
tion (AF) patients with mental health conditions 
(MHCs) were less likely than AF patients without 
MHCs to be prescribed warfarin and, if receiving 
warfarin, to maintain an International Normalized 
Ratio (INR) within the therapeutic range.

Study Design: Detailed chart review of AF patients 
using a Veterans Health Administration (VHA) 
facility in 2003.

Methods: For a random sample of 296 AF 
patients, records identified clinician-diagnosed 
MHCs (independent variable) and AF-related care 
in 2003 (dependent variables), receipt of warfarin, 
INR values below/above key thresholds, and time 
spent within the therapeutic range (2.0-3.0) or 
highly out of range. Differences between the MHC 
and comparison groups were examined using c2 
tests and logistic regression controlling for age 
and comorbidity.

Results: Among warfarin-eligible AF patients (n = 
246), 48.5% of those with MHCs versus 28.9% of 
those without MHCs were not treated with war-
farin (P = .004). Among those receiving warfarin 
and monitored in VHA, highly supratherapeutic  
INRs were more common in the MHC group;  
for example, 27.3% versus 1.6% had any INR  
>5.0 (P <.001). Differences persisted after adjust-
ing for age and comorbidity.

Conclusions: MHC patients with AF were less 
likely than those without MHC to have adequate 
management of their AF care. Interventions 
directed at AF patients with MHC may help to 
optimize their outcomes.
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flutter cases developed for another ongoing study, where AF 
was identified by the presence of International Classification of 
Diseases, Ninth Revision (ICD-9) code 427.3x in fiscal year 
2001-2002 VHA or Medicare outpatient or inpatient admin-
istrative data. Patients with AF/atrial flutter were included 
regardless of whether or not the arrhythmia was thought to 
be paroxysmal, and regardless of duration of the diagnosis (ex-
cept for transient AF; see below). From the 2490 members 
of this database who received more than 50% of their VHA 
outpatient	care	 in	both	2002	and	2003	at	a	suburban,	West	
Coast VHA facility, a random sample of 450 was selected for 
detailed chart review of electronic medical records. After re-
fining the standardized abstraction protocol on 50 cases not 
included in the study, a trained senior medical student identi-
fied information on variables of interest and recorded them 
on a standardized abstraction form. Ongoing quality control 
occurred at weekly meetings of the research team to ensure 
consistency in coding.14 Administrative data supplemented 
chart data for some variables.

Excluded were 6 patients with inaccurate chart record 
identifiers, 33 patients who died prior to the end of 2003, 17 
patients with transient AF (occurring only during an acute 
hospitalization, or within 30 days of cardiac surgery or car-
diac catheterization), and 98 with no VHA chart evidence of 
AF based on data from available electrocardiograms, patient 
problem list, or outpatient provider diagnoses from progress 
notes. (Among this latter subgroup, 75 were identified as hav-
ing AF by Medicare ICD-9 codes only; likely their AF was 
managed by a non-VHA provider, and thus the diagnosis did 
not appear in VHA files.) A total of 296 AF cases (full co-
hort) were thus included in the study. Of these, 51 patients 
had evidence of 1 or more potential contraindications to war-
farin: history of nonadherence, hemorrhage, falls, dementia, 
advanced liver disease, or malignancy.15 Among the remain-
ing 246 patients, all of whom were apparently eligible to re-
ceive warfarin (warfarin-eligible subcohort), 161 (65.4%) 
received warfarin within or outside of VHA. Among them, 84 
received their INR monitoring in the VHA Anticoagulation 
Clinic and had reliable INR data available, such that warfarin 
effect could be assessed; they constituted the warfarin-treat-

ed-VHA-monitored subcohort. This 
study was approved by the Institutional 
Review board at Stanford University, 
Stanford, California.

Variables
The primary independent variable was 

MHC. MHC was defined as (1) 1 or more 
provider diagnosis of substance use disor-
der, depressive disorder, anxiety disorder, 

psychotic disorder, dysfunctional personality disorder, or bipo-
lar disorder (in progress notes or problem lists) during 2001-
2003; or (2) receipt of psychopharmacologic agents including 
antidepressants, antipsychotics, or mood stabilizers (based on 
the VHA medication log or based on a progress note referring 
to a non-VHA prescription) during 2001-2003.

Dependent variables included (1) receipt of warfarin in 
2003 (yes/no), based upon the chart medication log or a prog-
ress note referring to a warfarin prescription by a non-VHA 
provider; (2) presence of at least 1 subtherapeutic INR in 2003 
(<1.5, <2.0) based on laboratory result file data; and (3) pres-
ence of at least 1 supratherapeutic INR in 2003 (>3.0, >3.5, 
>4.0, >4.5, >5.0). A standard procedure was used to calculate 
time in therapeutic range (ie, the percentage of days in 2003 
during which the INR fell within the 2.0 to 3.0 range, linearly 
interpolating INR values for days on which an actual value was 
not available).16 Time highly out of therapeutic range was cal-
culated as percentage of days in 2003 during which the INR 
was less than 1.5 or greater than 4.0.

Other variables included known stroke risk factors for AF 
patients17: age 75 years or older, congestive heart failure, hyper-
tension, diabetes, and prior nonhemorrhagic stroke or transient 
ischemic attack, based on 2001-2002 VHA outpatient or inpa-
tient administrative data. Comorbidity was identified from the 
medical component of the Comorbidity Index (a count of med-
ical conditions common in veterans and used for ambulatory 
care case-mix adjustment), using VHA administrative data.18,19 
A count of primary care visits in 2003 came from clinic type 
codes in VHA administrative files. Patients were considered to 
have received only VHA care if they lacked any forms of out-
side insurance, based on the medical record, and if there was 
no mention of receipt of outside medical care or medications, 
based on primary care and cardiology clinic progress notes.

Analytic Approach
Among the full cohort, the warfarin-eligible subcohort, 

and the warfarin-treated-VHA-monitored subcohort, the fol-
lowing characteristics were examined for patients with and 
without MHC: demographics, stroke risk factors, Comorbid-
ity Index, and utilization. 

Take-Away Points
Mental illness decreased likelihood of warfarin receipt among patients without recorded 
contraindications, but clinicians did not list mental illness as a rationale for withholding 
warfarin.

n	 Among warfarin-treated patients, those with mental illness were more likely to have 
some International Normalized Ratio (INR) values substantially above the therapeutic range, 
but some with mental illness consistently maintained therapeutic INRs.

n	 Identifying subgroups with mental illness who can/cannot safely take warfarin would 
inform interventions and guidelines.
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ly less likely to receive warfarin (Table 2). The frequency of 
not being treated with warfarin varied by specific MHC, as 
follows: substance abuse 66.7%, depression 50.0%, anxiety 
47.4%, psychosis 25.0%, and personality disorder 50.0%. 
Note that among the warfarin-eligible subcohort (n = 246), 
19.7% of patients with MHC and 15.6% of patients without 
MHC had a CHADS2 (congestive heart failure, hyperten-
sion, age 75 years or older, diabetes mellitus, previous stroke 
or transient ischemic attack) score below 2, a level at which 
alternatives to warfarin may be appropriate.

Among the warfarin-treated-VHA-monitored subcohort 
(n = 84), patients with MHC were more likely than patients 
without MHC to have high INR values, both before and after 
adjustment for age. This would put them at increased risk for 
hemorrhage. There was a trend toward the same effect after 
additionally adjusting for Comorbidity Index. Differences 
between patients with versus without MHC were even more 
pronounced at higher INR thresholds. There was also a non-
significant trend toward higher rates of subtherapeutic INR 
(<1.5) among patients with MHC.

Among the warfarin-treated-VHA-monitored subcohort, 
mean time spent in the 2.0 to 3.0 therapeutic range was lower 
for the MHC group than for the group without MHC: 56.8 
(standard deviation [SD] 16.9) versus 65.9 (SD 18.2) percent 
of days (P = .04). Mean time spent highly out of range was 
higher for the MHC group than for the group without MHC: 
9.0 (SD 9.8) versus 3.4 (SD 7.1) percent of days (P = .01). 

In sensitivity analysis 1 (restricting to patients who re-
ceived all care in VHA), the magnitude and direction of 
unadjusted differences were similar to those in the main anal-
yses. The same was true in sensitivity analysis 2, restricting to 
patients with 2 or more AF diagnoses (Table 3).

CONCLUSION
Warfarin-eligible	AF	patients	with	MHC	were	substantially	

less likely than those without MHC to receive warfarin, even 
after controlling for age and comorbidity. This is of potential 
concern, since stroke risk factors were greater in AF patients 
with	 MHC	 than	 in	 those	 without	 MHC.	 When	 prescribed	
warfarin, patients with MHC were substantially more likely 
than those without MHC to have INRs in the highly supra-
therapeutic range, with 27% having at least 1 INR value above 
5.0. There was also a trend for them to have greater risk of hav-
ing INRs in the highly subtherapeutic range. As a result, these 
patients could have increased risk of either thromboembolism 
(in the setting of low INR) or hemorrhage (in the setting of 
high INR).20,21

The differences in warfarin receipt observed here are consis-
tent with emerging literature documenting lower-intensity care 

Among warfarin-eligible patients, the next analyses com-
pared the proportions of those with and without MHC who 
were receiving warfarin, using a c2 test. In this group, multi-
variable logistic regression was performed to examine receipt 
of warfarin as a function of the presence of MHC, first unad-
justed, then controlling for age, and then controlling for age 
and Comorbidity Index.

Next, among warfarin-treated-VHA-monitored patients, 
proportions were sequentially compared for those with and 
without MHC who had at least 1 low INR (<2.0, <1.5) and 
for those with and without MHC who had at least 1 high INR 
(>3.0, >3.5, >4.0, >4.5, >5.0), using a c2 test. Fisher’s exact 
test was used to calculate P values in instances of small cell 
size. Then logistic regression was used to examine high or low 
INR as a function of MHC, first unadjusted, then controlling 
for age, and then controlling for age and Comorbidity Index.

Among warfarin-treated-VHA-monitored patients, pa-
tients with and without MHC were compared with respect 
to mean time in therapeutic range and to mean time highly 
out of therapeutic range, using t tests.

Sensitivity analyses tested the stability of findings. because 
of a concern that some VHA patients may receive their AF 
care from non-VHA providers, sensitivity analysis 1 examined 
the effect of restricting analyses to patients who used VHA as 
their exclusive source of care (ie, for whom all AF care could 
be reliably captured). because of the possibility that some pa-
tients with a single recording of an AF diagnosis could have 
been miscoded as being an AF case, or could have had tran-
sient AF (despite efforts to exclude transient AF cases), sensi-
tivity analysis 2 examined the effect of restricting analyses to 
patients who had at least 2 instances of an AF diagnosis from 
electrocardiograms or primary care/cardiology clinic notes.

RESULTS
Among the full cohort (n = 296), 29.7% had at least 1 

diagnosed MHC: substance abuse 7.8%, depression 18.9%, 
anxiety 15.2%, psychosis 3.0%, dysfunctional personality 
1.0%, and mania 0.7%. Patients with MHC tended to be 
younger than those without MHC, yet tended to have great-
er medical comorbidity, including stroke risk factors (Table 
1). Among the 17.2% of patients with a listed contraindica-
tion to warfarin, the most common contraindications cited 
were dementia (7.8%), history of falls (2.7%), and history of 
hemorrhage (3.7%). Of note, no records mentioned MHC as 
a contraindication to warfarin.

In the warfarin-eligible subcohort, 48.5% of those with 
MHC versus 28.9% of those without MHC were not treat-
ed with warfarin (P = .004; Figure); even after adjustment 
for age and comorbidity, those with MHC were significant-
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n Table 1. Characteristics of the Sample of Atrial Fibrillation Veteran Patients With and Without MHC, in the Full 
Cohort, in Those Eligible for Warfarin, and in Those Treated With Warfarin and Monitored in VHAa

 
Full Cohort

Warfarin-Eligible  
Subcohort

Warfarin-Treated-VHA-
Monitored Subcohort

 
Characteristic

MHC  
(n = 88)

No MHC  
(n = 208)

MHC 
(n = 66)

No MHC  
(n = 180)

MHC  
(n = 22)

No MHC  
(n = 62)

Patient profile

Male 97.7 97.1 97.0 97.2 95.5 98.4

Stroke risk factors

  Age, y

    <60 13.6 3.4 15.2 3.3 13.6 8.1

    60-64 8.0 4.3 9.1 4.4 4.6 9.7

    65-74 27.3 28.4 30.3 28.3 31.8 22.6

    75-84 43.2 53.4 39.4 55.0 40.9 48.4

    >85 8.0 10.6 3.1 8.9 3.1 11.3

  Congestive heart failure 27.3 20.2 24.2 20.6 31.8 30.7

  Hypertension 79.6 73.6 78.8 72.8 90.9 74.2

  Diabetes mellitus 33.0 30.3 30.3 29.4 36.4 37.1

  Prior nonhemorrhagic stroke or transient  
  ischemic attack 

27.3 7.7 27.3 7.8 36.4 12.9

CHADS2 score

  0 1.1 2.9 0.0 2.8 0.0 1.6

  1 14.8 13.9 19.7 12.8 18.2 14.5

  2 20.4 30.8 22.7 32.2 18.2 32.3

  3 26.1 21.2 24.2 20.6 22.7 22.6

  4+ 37.5 31.3 33.3 31.7 40.9 29.0

Comorbidity Index score, mean (SD) 4.7 (2.6) 3.2 (2.2) 4.6 (2.7) 3.1 (2.1) 5.2 (2.5) 3.5 (2.2)

Treated with aspirin 28.4 21.2 21.2 16.7 4.6 3.2

Treated with clopidogrel 2.3 1.4 3.0 1.1 0.0 0.0

Utilization

Had at least 3 VHA primary care visits in 2003 
at studied facilityb

75.0 57.7 74.2 55.6 90.9 71.0

Received all their 2003 VHA care at the studied 
VHA facilityb

87.5 95.2 87.9 95.6 81.8 93.6

Used any non-VHA care in 2001-2003c 38.6 54.3 37.9 55.6 18.2 29.0

Used Medicare at least once in 2003d 59.1 66.8 57.6 67.8 50.0 43.6

Contraindications to warfarin, relative or absoluteb

Any contraindication 25.0 13.9 — — — —

  Nonadherence 1.1 1.0 — — — —

  Dementia 17.0 3.8 — — — —

  Hemorrhage 1.1 4.8 — — — —

  Falls 3.4 2.4 — — — —

  Othere 2.3 1.9 — — — —

CHADS2 indicates congestive heart failure, hypertension, age 75 years or older, diabetes mellitus, previous stroke or transient ischemic attack; MHC, 
mental health condition; VHA, Veterans Health Administration. 
aValues are percentages unless indicated otherwise. 
bFrom National VHA administrative data. 
cFrom VHA chart documentation (progress notes, discharge summaries, admission histories and physicals, and problem list). 
dFrom Medicare administrative data (carrier, Outpatient Standard Analytical Files, Inpatient Standard Analytical Files). 
e“Other” included 1 of each of the following: combined bleeds and falls, liver disease, skin bruising, and “adverse reaction in the past.”
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provided to patients with MHC for a range of medical condi-
tions,2,3,6,7,22,23 and could reflect several potential mechanisms. 
Patient preferences could be important,24 but have not been 
well characterized with respect to MHC. Mental illness can 
influence physicians’ perceptions of patients,25,26 and physician 
expectations of patients—founded or not—may affect manage-
ment.27 Alternatively, physicians’ threshold for concluding that 
falls, dementia, or nonadherence (known to affect prescribing 
behavior28,29) should be counted as a warfarin contraindication 
may be lower for patients with MHCs. Mental illness may also 
affect communication between physician and patient, or may 
cause patients to be labeled as “difficult.”8,25,30	 While	 sample	
sizes were small for specific MHCs, this study did find prelimi-
nary evidence that warfarin receipt varied by specific MHC, 
and that rates were particularly low for patients with substance 
use disorders, suggesting that risky behaviors could factor into 
clinical decision making. Other possibilities are that providers 
may simply assume that patients will be nonadherent,26 or may 
worry about drug interactions with psychiatric medications, 
some of which can increase bleeding risk.31 Patient and provider-
level contributors to this effect merit more inquiry.

While	 these	 findings	 reflect	 care	 provided	 at	 a	 single	
site and thus will require replication, they raise several is-

sues of serious clinical relevance. Findings shed light on ac-
tual physician behavior: in the absence of explicit national 
guidelines to shape their decisions, clinicians are prescribing 
warfarin substantially less often to AF patients with MHC 
than to AF patients without MHC. This suggests that the 
presence of MHC may be influencing their decisions, even 
though no physicians in this study listed the presence of 
MHC as the rationale for withholding warfarin. but is this 
concern warranted? In one sense, the answer is yes: patients 
with MHC were more likely to have supratherapeutic INR 
values, which may explain why another study (which fo-
cused on warfarin-treated Medicaid patients) found higher 
rates of bleeds in those with MHC than in those without 
MHC.32 In another sense, the answer is no: nearly 20% of 
patients with MHC were able to maintain an INR level be-
low 3.0 throughout the full year of surveillance. Thus, for at 
least a subset of AF patients with MHC, it may be possible 
to administer warfarin safely. Perhaps, for example, different 
types of MHC have different effects upon patients’ ability to 
take warfarin safely. More work with larger samples is needed 
to help clinicians distinguish which patients with MHC are 
likely to have adverse effects, and which are likely to do well 
on warfarin.

n Figure. Warfarin Receipt (Among Warfarin-Eligible,a n = 246) and INR Values (Among Warfarin-Treated-VHA- 
Monitored, n = 84) in 2003 for Patients With Versus Without Diagnosed MHC
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INR indicates International Normalized Ratio; MHC, mental health condition; VHA, Veterans Health Administration. 
a“Warfarin-eligible” refers to patients without noted contraindications to warfarin therapy (history of nonadherence, hemorrhage, falls, dementia, 
advanced liver disease, malignancy).
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n Table 2. Odds Ratios for Warfarin Treatment (in the Warfarin-Eligible Subcohort) and for Subtherapeutic 
and Supratherapeutic INR Values (in the Warfarin-Treated-VHA-Monitored Subcohort), for Patients With 
and Without MHCa 

Odds Ratio for MHC Versus No MHC (95% CI)

 
 
Treatment With Warfarin

  
Model 1  

(Unadjusted)

 
Model 2  

(Adjusted for Age)

Model 3  
(Adjusted for Age and  

and Comorbidity Index)

No warfarin 2.3 (1.3-4.1) 2.3 (1.3-4.4) 2.4 (1.3-4.6)

Low INRs

  Any INR <1.5 2.6 (0.9-7.1) 2.6 (0.9-7.5) 2.4 (0.8-7.5)

  Any INR <2.0 1.7 (0.3-8.5) 1.6 (0.3-8.2) 1.9 (0.3-10.7)

High INRs

  Any INR >3.0 1.8 (0.5-7.2) 1.8 (0.5-7.1) 1.0 (0.2-4.4)

  Any INR >3.5 5.5 (1.7-18.0) 5.4 (1.6-18.0) 3.9 (1.1-13.5)

  Any INR >4.0 3.8 (1.3-10.6) 3.8 (1.3-10.7) 3.0 (1.0-8.8)

  Any INR >4.5 8.3 (2.2-31.5) 9.1 (2.3-35.8) 6.2 (1.5-25.7)

  Any INR >5.0 22.9 (2.6-203.7) 25.2 (2.8-229.8) 15.9 (1.6-154.1)

CI indicates confidence interval; INR, International Normalized Ratio; MHC, mental health condition; VHA, Veterans Health Administration.  
aStatistically significant differences are boldfaced.

n Table 3. Main Findings for the Warfarin-Eligible and Warfarin-Treated-VHA-Monitored Subcohorts, the Subgroup 
of Those Cohorts Who Used VHA as Their Exclusive Source of Care (Sensitivity Analysis 1), and the Subset of  
Those Cohorts With at Least 2 Instances of an Atrial Fibrillation Diagnosis (Sensitivity Analysis 2)

 
 

Warfarin-Eligible Cohort 

Sensitivity Analysis 1  
(Patients Who Used VHA as  
Exclusive Source of Care)

Sensitivity Analysis 2   
(Patients With 2+ Instances   

of AF Diagnosis)

Treatment With Warfarin MHC No MHC P MHC No MHC P MHC No MHC   P

No. of warfarin-eligible 
patients

66 180 41 80 63 168

No warfarin 48.5% 28.9% .004 46.3% 33.8% .18 46.0% 26.8% .005

No. of warfarin-treated-
VHA-monitored patients

22 62 18 44 22 61

  Any INR <1.5 63.6% 40.3% .06 72.2% 45.5% .06 63.6% 41.0% .07

  Any INR <2.0 90.9% 85.5% .52 88.9% 86.4% .99 90.9% 86.9% .99

  Any INR >3.0 86.4% 77.4% .37 83.3% 77.3% .74 86.4% 77.0% .54

  Any INR >3.5 81.8% 45.2% .003 77.8% 45.5% .02 81.8% 45.9% .004

  Any INR >4.0 50.0% 21.0% .01 38.9% 20.5% .20 50.0% 21.3% .01

  Any INR >4.5 36.4% 6.5% <.001 27.8% 6.8% .04 36.4% 6.6% .002

  Any INR >5.0 27.3% 1.6% <.001 22.2% 2.3% .02 27.3% 1.6% <.001

Time in therapeutic range, 
mean (SD)a

56.8 (16.9) 65.9 (18.2) .042 56.0 (27.3) 64.2 (24.5) .13 56.8 (16.9) 65.7 (18.2) .049

Time highly out of  
therapeutic range,  
mean (SD)b

9.0 (9.8) 3.4 (7.1) .01 8.8 (15.3) 3.7 (10.3) .07 9.9 (9.8) 3.4 (7.2) .02

AF indicates atrial fibrillation; CI, confidence interval; INR, International Normalized Ratio; MHC, mental health condition; VHA, Veterans Health Administra-
tion. 
aIn range  =  2.0 <INR <3.0. 
bHighly out of range  =  INR <1.5 or INR >4.0.
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Some have suggested that perhaps newer agents like dabi-
gatran that do not require monitoring33 may be better options 
for patients with MHC. This may be true: perhaps the sim-
pler dosing regimen that dabigatran provides would facilitate 
adherence, which can be an issue for patients with MHC.34 
The reverse may also be true: perhaps patients with MHC do 
well in anticoagulation clinics that provide close, mandatory 
follow-up and that allow clinicians to monitor them. In con-
trast, medications like dabigatran, which lack an easy labora-
tory test for monitoring and currently lack a reversal agent for 
use if taken in overdose or with bleeding, may not offer this 
advantage. Further research will be needed to understand the 
pros and cons of dabigatran in patients with MHC.

This study was limited by possible underascertainment 
of medical care received (ie, non-VHA care), although the 
stability of findings in sensitivity analyses limited to patients 
who use VHA as their exclusive source of care was reassuring. 
This study did not distinguish between AF and atrial flutter, 
nor between continuous and paroxysmal AF. Also, it is un-
known how many patients had ablation or surgical procedures 
for their AF; however, at the time, within the facility studied, 
ablation and appendage removal were not being offered and 
surgical procedures were very rare and limited. Contraindi-
cations to anticoagulation may also be underdocumented in 
medical records,35 although from a medicolegal standpoint, 
clinicians have an incentive to document why they are with-
holding warfarin. Results may not be generalizable to women 
or other geographic or healthcare settings.

This study also has several strengths. The mixed-modality 
approach made it possible to take advantage of information 
available in administrative data, such as all INR values across 
an entire year of surveillance. Supplementing this source 
with medical record review data facilitated identification of 
factors difficult to elicit from administrative records, such as 
clinicians’ decision-making logic (eg, the reasons they did not 
start warfarin) and information about receipt of care outside 
of VHA (eg, evidence of receipt of care in general and receipt 
of warfarin in particular from non-VHA sources).

To optimize care for AF patients with MHC, clinicians 
may need to apply patient-centered approaches that take risk–
benefit analyses into account.24 However, the evidence base 
guiding	such	decisions	is	thin.	While	confirmatory	studies	in	
larger populations would be needed before modifying national 
guidelines about whether presence of MHC should influ-
ence candidacy for warfarin, study findings do suggest that, 
at a minimum, clinicians should monitor warfarin-treated 
patients with MHC particularly carefully, especially since pa-
tients with MHC were overrepresented in the group with very 
high INR values. Additional research is needed to understand 
why clinicians do not prescribe warfarin to some patients with 

MHC and to identify which subgroups of patients with MHC 
are or are not at particular risk of warfarin-related complica-
tions, so as to inform targeted interventions that address this 
potential quality gap.
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