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Introduction
Atrial fibrillation (AF) is one of the most common cardiac 

arrhythmias encountered in clinical practice affecting approximately 
2% of persons in the United States 1–3. A major complication of AF 
is cardioembolic stroke 4, leading to the recommendation for oral 
anticoagulation (AC) in patients with known AF who are at increased 

risk for cerebrovascular accident (CVA), such as a CHA₂DS₂-VASc 
score of two or greater 5. However, many patients eligible for AC 
are not actually using AC as recommended by guidelines 6–9, with 
estimates ranging from 21-47% of eligible patients 10–15. This gap has 
been described across a variety of data sources including claims data, 
electronic health record (EHR) queries, and manual chart reviews. 

While multiple studies have suggested methods for increasing AC-
prescribing 16,17, a better understanding of the underlying reasons AC 
is not prescribed is critical to appropriately designing and deploying 
quality improvement innovations. Prior studies have identified major 
contributors to this gap including the type of AC prescribed 18, 
physician-perceived bleeding risk in elderly patients 19, and patient 
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Abstract
Aims – We sought to identify patients with atrial fibrillation (AF) who are not prescribed anticoagulation (AC) to understand if such patients 

may be eligible for AC initiation.

Methods – We queried the Mass General Brigham electronic health record to identify patients with AF apparently eligible for but not 
prescribed AC. Specifically, we identified patients with an outpatient encounter for AF or updated diagnosis of AF between January and 
March 2019 who did not have an active AC prescription. We then conducted physician chart review to determine if the patient was actually 
prescribed AC and if not, the reason why. We summarized results and present descriptive statistics.

Results – Of 152 patients confirmed to have AF and confirmed to be off AC after chart review, 11/152 (7.2%) had a CHA2DS2-VASc of zero 
or were female with a score of one. 23/152 (15.1%) patients were not prescribed AC because their AF was transient and 21/152 (13.8%) 
patients declined AC. 39/152 (25.7%) patients either had physician-assessed elevated risk for bleeding or a history of bleeding before or 
after AC initiation. 6/152 (3.9%) patients were non-adherent, 13/152 (8.6%) had left atrial appendage occlusion device placed greater than 
6 months previously, and 1/152 (0.7%) patient was lost to follow-up. The remaining 38/152 (25.0%) patients were apparently eligible for AC 
and present a potential quality improvement opportunity.

Conclusion – In this sample of patients with AF who were confirmed to not be prescribed AC, the majority had provider-documented clinical 
justification to not be on AC. However, 25% of patients identified would likely be eligible for AC and could be the target of population-based 
quality improvement interventions.
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non-adherence 20–27. 

In practice, there have been few successful interventions to 
ensure that patients with an indication for AC actually receive it 
28,29. Previous attempts focus on population-level approaches 30 and 
have included strategies such as providing educational material to 
primary care providers (PCP), sending electronic best practice alerts, 
and using a mobile app to increase patient adherence 31–35. In other 
clinical areas, approaches to chronic disease management – such as 
the implementation of population health coordinators (PHC) – have 
been shown to improve quality metric performance 36. Investigating 
why a sizable portion of patients with AF are not prescribed AC is 
important in improving care for AF patients. To that end, we conducted 
physician-adjudicated chart review of EHR records identified through 
a broad query to explore the true proportion – after accounting for 
documented clinical reasoning – of patients who are eligible for but 
not prescribed AC.

  
Methods
Study Population

This is a single center study performed within the Mass General 
Brigham system located in New England. We included adult patients 
identified through the EHR who were (1) not prescribed AC and (2) 
had either documented active AF on their problem list, an outpatient 
diagnosis for AF, or an outpatient encounter diagnosis for AF. From 
this larger query, we then created a convenience sample of these patients 
whose AF diagnosis was updated from January to March 2019 who 
also had their PCP at Mass General Brigham. This yielded a cohort 
of 239 patients. The query was designed to be intentionally broad. 
International Classification of Diseases (ICD), Tenth Revision codes 
to identify atrial fibrillation for this query included: I48, I48.1, I48.2, 
and I48.91. Patients were included regardless of whether they were also 
seen in specialty care, such as cardiology clinics. Patients under age 18 
or deceased before the time of data collection were excluded. 

Outcomes and Covariates
Additional covariates were then obtained through queries of the 

EHR. These included age, sex, race and ethnicity, AF diagnosis date, 
type of AF, type of prescribed AC, when AC was prescribed most 
recently, provider specialty prescribing AC, whether the patient 
had seen a PCP or cardiologist within the 12 months prior to data 
collection, medical comorbidities (including stroke, hypertension, 
diabetes, congestive heart failure, peripheral vascular disease, and 

coronary artery disease), and CHA2DS2-VASc score at the time of 
data acquisition.

Physician-adjudicated chart review was then performed by one of 
the authors (Z.A.S.) including detailed chart review of subsequent 
medication lists, outpatient provider notes, hospital discharge 
summaries, and emergency room visit documentation. Chart review 
categorized patients in a hierarchical manner (Figure 1). First, patients 
who were determined to be taking AC despite the EHR query 
suggesting they were not on AC were uncovered. Second, patients who 
did not actually have AF were identified. Third, for those confirmed 
with AF and confirmed to not be prescribed AC, the documented 
reason for not taking AC was identified and categorized. Some of 
these categories were developed a priori but others were created after 
chart review. These categories were patient non-adherence, clinician 
discontinuation of AC, history of atrial fibrillation ablation, history of 
bleeding prior to AC initiation, history of bleed after AC initiation, 
perceived elevated risk of bleeding, transient / resolved AF, left atrial 
appendage occlusion procedure, never had true AF, patient declined 
AC, CHA2DS2-VASc score of 0 or were female with a score of 1, 
clinician deferring AC due to rare AF, or patient lost to follow-
up.  We calculated HAS-BLED scores for patients with history of 
bleeding prior to AC initiation, history of bleed after AC initiation, 
and perceived elevated risk of bleeding.

Statistical Analysis
Baseline clinical characteristics are presented in Table 1. Continuous 

variables are presented as mean ± standard deviation (SD) and 
categorical variables are presented as a percentage. Reasons for not 
taking AC are presented as descriptive statistics.  We also compared 
HAS-BLED scores among patients with history of bleeding prior 

Figure 1: Flow chart for included and excluded patients with AF.

Table 1:
Clinical characteristics of patient cohorts on AC and not on AC 
(N=239)

Cohort with 
confirmed 
AF on AC 
(N=65)

Cohort 
without 
actual AF 
(N=22)

Population 
with 
confirmed AF 
and no AC 
(N=152)

P value 
comparing 
cohort with 
confirmed AF 
on AC and 
not on AC

Age (mean ± SD) 75.5 ± 10.6 70.0 ± 
14.9

72.9 ± 11.7 0.10

Men (%) 43 (66.2%) 12 (54.5%) 109 (71.7%) 0.51

Race/ethnicity (%)

     White 60 (92.3%) 16 (72.7%) 134 (88.2%) 0.88

     Black 1 (1.5%) 0 (0.0%) 3 (2.0%)

     Asian 3 (4.6%) 2 (9.1%) 9 (5.9%)

     Other 1 (1.5%) 3 (13.6%) 5 (3.3%)

     Unknown 0 (0.0%) 1 (4.5%) 0 (0.0%)

     Declined 0 (0.0%) 0 (0.0%) 1 (0.7%)

Stroke (%) 7 (10.8%) 1 (4.5%) 7 (4.6%) 0.16

Hypertension (%) 53 (81.5%) 14 (63.6%) 103 (67.8%) 0.057

Diabetes (%) 17 (26.2%) 4 (18.2%) 27 (17.8%) 0.22

Congestive heart failure (%) 17 (26.2%) 2 (9.1%) 41 (27.0%) 1

Peripheral vascular disease (%) 16 (24.6%) 3 (13.6%) 31 (20.4%) 0.61

Cardiovascular disease (%) 53 (81.5%) 11 (50.0%) 120 (79.0%) 0.80

Continuous variables are presented as mean ± SD. Categorical variables are presented as a 
percentage.
AC=anticoagulation; AF=atrial fibrillation; SD=standard deviation

PCP=primary care provider; AF=atrial fibrillation; AC=anticoagulation



www.jafib-ep.com Volume 15 Issue 4 | July 2022

Featured ReviewJournal of Atrial Fibrillation Featured ReviewJournal of Atrial Fibrillation & Electrophysiology52 Original Research

to AC initiation, history of bleed after AC initiation, and perceived 
elevated risk of bleeding with analysis of variance (ANOVA).  This 
study was approved by the Institutional Review Board at Mass General 
Brigham.

Results
239 patients were screened for study inclusion (Figure 1). The mean 

interval between initiation of AC therapy and cohort screening for 
study inclusion was 29.0 ± 0.7 months. After clinical adjudication, 
174/239 (72.8%) patients of the original cohort who were identified by 
the EHR query as not being prescribed AC were confirmed to be off 
AC. For patients found to be taking AC, 39 were prescribed apixaban, 
16 prescribed rivaroxaban, 6 prescribed warfarin, and 4 on dabigatran. 
Of these 174 patients, 22/174 (12.6%) did not have any documented 
history of AF. Baseline characteristics are shown in Table 1.

Among the 152 patients confirmed to have AF but not be taking AC, 
11/152 (7.2%) patients had a CHA2DS2-VASc of zero or were female 
with a score of one. 36/152 (23.9%) patients were not taking AC because 
they had a history of transient / resolved AF. Of these 36 patients, 13 
were noted to have transient AF post-operatively, 13 had an isolated 
episode of AF without further recurrence, and the remaining 10 had AF 
precipitated by a medical event, most commonly myocardial infarction, 
pulmonary embolism, or other illness necessitating hospitalization. 
13/152 (8.6%) patients had left atrial appendage occlusion procedure 
greater than 6 months prior. 21/152 (13.8%) patients declined AC 
despite provider recommendation. In 6/152 (3.9%) patients, AC was 
taken off the medication list because of patient non-adherence. Only 
1/152 (0.7%) patient was lost to follow-up. Notably, 2/152 patients 
were previously on AC but then suffered thromboembolic event after 

Table 2: Etiology for no AC in order of decreasing frequency

Reason for lack of AC Charted No. of patients 
(N=152)

Transient / resolved AF 36 (23.9%)

   Post-op 13

   Precipitated by medical event 10

   Isolated episode 13

History of bleeding: 26 (17.1%)

   After AC initiation 19

   Prior to AC initiation 7

Left atrial appendage occlusion procedure 13 (8.6%)

Patient declined AC 21 (13.8%)

Perceived elevated risk of bleeding 13 (8.6%)

CHA2DS2-VASc = 1 11 (7.2%)

   male 9

   female 2

CHA2DS2-VASc = 0 9 (5.9%)

Patient non-adherence 6 (3.9%)

Provider discontinued AC with clinical reasoning documented 9 (5.9%)

   AF ablation 8

   Rarely symptomatic 1

Provider discontinued AC without clinical reasoning documented 7 (4.6%)

Patient lost to follow-up 1 (0.7%)

AC=anticoagulation; AF=atrial fibrillation

discontinuation of AC.

7/152 patients (4.6%) were reported to have a history of bleeding 
prior to AC initiation and 19/152 (12.5%) patients had history of bleed 
after AC initiation. 13/152 (8.6%) patients were perceived otherwise to 
have an elevated risk of bleeding. There was no statistically significant 
difference in HAS-BLED scores among patients with history of 
bleeding prior to AC initiation, history of bleed after AC initiation, or 
perceived elevated risk of bleeding (Table 3).

16/152 (10.5%) patients had clinician discontinuation of AC. Of 
these 16 patients, 8 (5.3%) had a history of atrial fibrillation ablation, 
1 (0.7%) had rare AF so AC was deferred by the clinician, and the 
remaining 7 (4.6%) patients had provider discontinued AC without 
documented clinical reasoning (Table 2).

Categories of patients potentially eligible for AC
Overall, categories were determined to represent patients who could 

be targeted in a quality improvement intervention in 38 (25.0%) of 
152 patients as shown in Table 4. There were 7/152 (4.6%) patients 
who had clinician discontinuation of AC without clinical reasoning 
documented. Two of these cases occurred due to lapse in provider 
follow-up. Specifically, the first occurrence was a case where warfarin 
was held prior to cardiac bypass surgery and was not subsequently 
restarted post-operatively as planned. The second case occurred where 
a patient’s PCP had intended to initiate AC for AF after obtaining an 
EKG at a follow-up office visit but did not address AC at the follow-up 
visit. A third patient did not have sufficient documentation to make 
a determination as to why AC was not prescribed. An additional four 
patients underwent AF ablation and did not have documentation 
addressing AC post-procedurally.

In addition to the seven (4.9%) cases without clinical documentation 
justifying the absence of AC, there were an additional nine (5.9%) male 
patients who had a CHA2DS2-VASc score of 1 in whom guidelines 
recommend consideration of AC 5,37, thirteen (8.6%) patients with post-
operative AF in whom guideline recommendations favor the use of AC 
5,38,39, and one (0.7%) case where a clinician deferred AC initiation 
despite guideline indications because the patient had rare AF. The 
final eight (5.3%) cases included patients who underwent AF ablation 
where guidelines would recommend continuation of AC 40. Notably, 
these eight post-AF ablation cases had provider documentation 

Table 3: HAS-BLED score for patients with bleeding-related concerns.

Reason for lack 
of AC

Charted number 
of patients 
(N=152)

HAS-BLED score 
(mean ± SD)

F statistic Significance

Patient suffered 
bleed after AC 
initiation

19 (12.5%) 3.6 ± 0.8 2.21 0.12

Patient suffered 
bleed prior to AC 
initiation

7 (4.6%) 3.3 ± 1.1

Patient with 
perceived elevated 
risk of bleeding

13 (8.6%) 2.7 ± 0.9

Analysis of variance (ANOVA) testing was used to compare the degree of variance between groups 
listed in the above table.

AC=anticoagulation; SD=standard deviation
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to a chronic disease, with specific goals based upon a chronic health 
registry 36,41,42. PHC-based interventions in improving patient outcomes 
in other clinical areas have shown promising results with respect to low 
density lipoprotein (LDL) and hypertension management 36,41. Similar 
care delivery mechanisms may be helpful in AF.

In addition, modification of automated EHR queries may increase 
the proportion of patients in whom a quality improvement intervention 
exists. Beyond the 38 cases described above, if the population queried 
here were to exclude patients with a history of left atrial appendage 
occlusion device beyond 6 months post-procedurally 43, CHA2DS2-
VASc score of 0 or were female with a CHA2DS2-VASc score of 1 44, 
then 38 patients within a cohort of 128, or 29.7%, may be potentially 
eligible for AC in this query. Excluding these categories from future 
queries may increase the proportion of patients who would benefit 
from quality improvement initiatives. Despite the potential for more 
refined queries, our results also show that EHR data can be inaccurate. 
Even though EHR data are often more accurate than claims data 45–49, 
structured data fields in the EHR are often inaccurate 50–54. This may 
present a potential limitation of any query and highlights the potential 
role of human oversight with PHCs.

Our study should be taken in the context of several potential 
limitations. First, the primary patient data was collected entirely 
from a database of patients at a single health system which may limit 
the generalizability of our work. Specifically, since care patterns and 
electronic health records vary in different settings, other institutions 
may have a different size gap. Second, the database was reviewed 
by a single author (Z.A.S.) and involved subjective assessments of 
clinical documentation. Third, this type of retrospective clinical chart 
review cannot determine the potential efficacy of any specific quality-
improvement program or predict any differences in specific clinical 
outcomes with AC. Fourth, EHR documentation may be poor and 
not fully capture conversations between provider and patient regarding 
AC usage. However, it is encouraging that less than 5% of the cohort 
reviewed here lacked documentation as to reasoning for the lack of AC 
usage. Fifth, the sample size may limit our statistical power to detect 
rarer reasons for missing anticoagulation and could contribute to a lack 
of power for the comparisons of clinical characteristics among patients 
with and without anticoagulation. In particular, we are statistically 
underpowered to make comparisons in specific race and ethnicity 
groups. A larger analysis in a more diverse population might detect more 
reasons for patients apparently eligible not receiving anticoagulation. 
Finally, patients who died between the end date of our query in March 
2019 and when the convenience sample was created in March 2021 
would have been excluded. As such, if these patients were differentially 
more likely to be inappropriately not anticoagulated (for example, 
because they had a fatal CVA) our sample would underestimate the 
proportion of AF patients inappropriately anticoagulated.

In this analysis, we found that the most common reasons for a lack 
of AC in patients with confirmed AF were transient / resolved AF 
(23.9%), patient declined AC (13.8%), and history of bleeding prior 
to AC initiation (12.5%). Our results show that a quarter of patients 
identified in a broad query have a clinical reason for AC to be initiated 
without a clear contraindication. Further, if this query were to be further 
refined 29.7% of patients may be potentially eligible for AC and benefit 

justifying the lack of AC prescription but were not in accordance with 
the guidelines. In these eight cases, the provider-documented rationale 
for not resuming/initiating AC was that the patient maintained normal 
sinus rhythm post-procedure without recurrence of AF, or without a 
significant burden of AF. Of all cases included here who underwent 
ablation procedure none received LAA occlusion during the ablation.

 
Discussion

Many patients with AF but not on AC have documented clinical 
reasons for not taking AC. Specifically, 10% of patients had low 
cardioembolic risk profiles (e.g., CHA2DS2-VASc score of zero or were 
female with a score of one), approximately one out of six had history of 
bleeding prior to AC initiation or bleed after AC initiation, and nearly 
one out of ten was deemed by the medical provider to have a perceived 
elevated risk of bleeding unacceptably high for AC. However, among 
patients confirmed to have a history of AF and not be on AC, 38/152 
(25.0%) have a clinical reason for AC to be initiated without a clear 
contraindication. These results demonstrate that there is a meaningful 
population of patients who may benefit from quality improvement 
interventions to improve AC uptake.

While many “high-risk” bleeding cases mandate individual 
discussion and shared decision-making, the documented considerations 
in clinician-estimated risk for AC in our cohort included medication 
interactions, thrombocytopenia, history of falls, and patient frailty. 
Previous literature has noted that the single clinical attribute 
consistently associated with lack of AC prescription is increasing age 
19. In clinical practice, defining excessive risk is often contextual and 
may be subjective. In our analysis, there was no difference in risk as 
determined by HAS-BLED score between the patients at perceived 
elevated risk of bleeding versus patients that had a history of bleeding 
prior to AC initiation or history of bleed after AC initiation. 

Our results confirm prior research by demonstrating an apparent 
gap in patients who appear to be eligible for AC but are not receiving 
it 10–15. We now extend those results to demonstrate that, in the case of 
automated-EHR query, there exists a meaningful cohort of patients 
detected from the query that might be eligible for genuine quality 
improvement based on physician-adjudicated chart review. The findings 
presented here demonstrate the need for more refined tools to generate 
accurate registries to inform such interventions. One such quality 
improvement methodology involves population health coordinators 
(PHC). PHCs are non-clinicians tasked with identifying and 
interfacing with patients who are not at a specific health goal related 

Table 4: Patients who had an opportunity for quality improvement with AC 
prescription

Reason given for lack of AC Number of patients (N=38)

Provider did not document a reason 7 (4.6%)

Male patients with a CHA2DS2-VASc = 1 9 (5.9%)

AC stopped following AF ablation 8 (5.3%)

Met guideline criteria for AC but was noted to be “rarely 
symptomatic” without investigation of AF burden

1 (0.7%)

AF occurred post-operatively 13 (8.6%)

Analysis of variance (ANOVA) testing was used to compare the degree of variance between groups 
listed in the above table.

AC=anticoagulation; SD=standard deviation



www.jafib-ep.com Volume 15 Issue 4 | July 2022

Featured ReviewJournal of Atrial Fibrillation Featured ReviewJournal of Atrial Fibrillation & Electrophysiology54 Original Research

15. Marzec L, et al. Influence of Direct Oral Anticoagulants on Rates of Oral 
Anticoagulation for Atrial Fibrillation. Journal of the American College of 
Cardiology. J Am Coll Cardiol, 2017; 69: 2475–2484. 

16. Liu T, et al. Current status and factors influencing oral anticoagulant therapy among 
patients with non-valvular atrial fibrillation in Jiangsu province, China: A multi-
center, cross-sectional study. BMC Cardiovascular Disorders. BioMed Central, 2020; 
20Published online: 16 January 2020.doi:10.1186/S12872-020-01330-6. 

17. Liu J, et al. Temporal trends of atrial fibrillation and/or rheumatic heart disease-
related ischemic stroke, and anticoagulant use in Chinese population: An 8-year 
study. International Journal of Cardiology. Elsevier Ireland Ltd, 2021; 322: 258–264. 

18. Banerjee A, et al. Adherence and persistence to direct oral anticoagulants in atrial 
fibrillation: A population-based study. Heart. BMJ Publishing Group, 2020; 106: 
119–126. 

19. Tulner LR, et al. Reasons for Undertreatment with Oral Anticoagulants in Frail 
Geriatric Outpatients with Atrial Fibrillation. Drugs & Aging 2010 27:1. Springer, 
2012; 27: 39–50. 

20. Rodriguez-Bernal C, et al. Primary Nonadherence to Oral Anticoagulants in Patients 
with Atrial Fibrillation: Real-World Data from a Population-Based Cohort. Journal 
of managed care & specialty pharmacy. J Manag Care Spec Pharm, 2018; 24: 440–
448. 

21. Ozaki AF, et al. Real-World Adherence and Persistence to Direct Oral 
Anticoagulants in Patients With Atrial Fibrillation. Circulation: Cardiovascular 
Quality and Outcomes. Lippincott Williams & WilkinsHagerstown, MD, 2020; 
Published online: 2020.doi:10.1161/CIRCOUTCOMES.119.005969. 

22. Yao X, et al. Effect of Adherence to Oral Anticoagulants on Risk of Stroke and Major 
Bleeding Among Patients With Atrial Fibrillation. Journal of the American Heart 
Association. John Wiley and Sons Inc., 2016; 5: 1–12. 

23. Salmasi S, et al. Adherence to oral anticoagulants among patients with atrial 
fibrillation: A systematic review and meta-analysis of observational studies. BMJ 
Open. BMJ Publishing Group, 2020, p. 34778. 

24. Hernandez I, et al. Adherence to Anticoagulation and Risk of Stroke Among 
Medicare Beneficiaries Newly Diagnosed with Atrial Fibrillation. American Journal 
of Cardiovascular Drugs. Adis, 2020; 20: 199–207. 

25. Miyazaki M, et al. Association between medication adherence and illness perceptions 
in atrial fibrillation patients treated with direct oral anticoagulants: An observational 
cross-sectional pilot study. Nagler M, ed. PLOS ONE. Public Library of Science, 
2018; 13: e0204814. 

26. Rossi AP, et al. Predictors of self-reported adherence to direct oral anticoagulation in 
a population of elderly men and women with non-valvular atrial fibrillation. Journal 
of Thrombosis and Thrombolysis. Springer New York LLC, 2018; 46: 139–144. 

27. Reading SR, et al. Risk factors for medication non-adherence among atrial fibrillation 
patients. BMC Cardiovascular Disorders. BioMed Central Ltd., 2019; 19: 38. 

28. Raparelli V, et al. Adherence to oral anticoagulant therapy in patients with atrial 
fibrillation focus on non-vitamin k antagonist oral anticoagulants. Thrombosis and 
Haemostasis. Schattauer GmbH, 2017, p. 209–218. 

29. Hinchey JA, et al. The Stroke Practice Improvement Network: a quasiexperimental 
trial of a multifaceted intervention to improve quality. Journal of stroke and 
cerebrovascular diseases : the official journal of National Stroke Association. J Stroke 
Cerebrovasc Dis, 2010; 19: 130–137. 

30. Kamel H, Healey JS. Cardioembolic Stroke. Circulation Research. Lippincott 
Williams & WilkinsHagerstown, MD, 2017; 120: 514–526. 

31. Spyropoulos AC, et al. Features of Electronic Health Records Necessary for 
the Delivery of Optimized Anticoagulant Therapy: Consensus of the EHR 
Task Force of the New York State Anticoagulation Coalition. http://dx.doi.
org/10.1177/1060028014555176. SAGE PublicationsSage CA: Los Angeles, CA, 
2014; 49: 113–124. 

32. Camm AJ, et al. Non-vitamin K antagonist oral anticoagulants and atrial fibrillation 

from quality improvement initiatives. 

Conclusion
In this sample of patients with AF who were confirmed to not 

be prescribed AC, the majority had provider-documented clinical 
justification to not be on AC. The most common reasons for lack 
of AC in patients with confirmed AF were transient / resolved AF, 
patient declined AC, and history of bleeding prior to AC initiation. 
However, 25% of patients identified by our broad query would likely 
be eligible for AC and could be the target of population-based quality 
improvement interventions. A more refined query could identify up to 
30% of patients who may benefit from quality improvement initiatives 
to increase AC uptake. PHC-based interventions may facilitate 
improved patient outcomes.
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