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Abstract

BACKGROUND—All Department of Veterans Affairs Medical Centers (VAMCs) operate under 

a single national drug formulary, yet substantial variation in prescribing and spending exists across 

facilities. Local management of the national formulary may differ across VAMCs and may be one 

cause of this variation.

OBJECTIVE—To characterize variation in the management of nonformulary medication requests 

and pharmacy and therapeutics (P&T) committee member perceptions of the formulary 

environment at VAMCs nationwide.

METHODS—We performed an online survey of the chief of pharmacy and an additional staff 

pharmacist and physician on the P&T committee at all VAMCs. Respondents were asked 

questions regarding criteria for use for nonformulary medications, specific procedures for ordering 

nonformulary medications in general and specific lipid-lowering and diabetes agents, the appeals 

process, and the formulary environment at their VAMCs. We compared responses across facilities 

and between chiefs of pharmacy, pharmacists, and physicians.

RESULTS—A total of 212 chief pharmacists (n = 80), staff pharmacists (n = 78), and physicians 

(n = 54) responded, for an overall response rate of 49%. In total, 107/143 (75%) different VAMCs 

were represented. The majority of VAMCs reported adhering to national criteria for use, with 38 

(36%) being very adherent and 69 (65%) being mostly adherent. There was substantial variation 

between VAMCs regarding how nonformulary drugs were ordered, evaluated, and appealed. The 

nonformulary lipid-lowering drugs ezetimibe, rosuvastatin, and atorvastatin were viewable to 

providers in the order entry screen at 67 (63%), 67 (63%), and 64 (60%) VAMCs, respectively. 

The nonformulary diabetes medication pioglitazone was only viewable at 58 (55%) VAMCs. In 

the remaining VAMCs, providers could not order these nonformulary drugs through the normal 

order-entry process. For questions about the formulary environment, physician respondent 

perceptions differed from those of staff pharmacists and chief pharmacists. Compared with 

pharmacy chiefs and staff pharmacists, physicians were less likely to agree that providers at their 

VAMC prescribed too many nonformulary medications (47% and 44% vs. 12%, P < 0.001), more 

likely to agree that providers must jump through too many hoops to prescribe nonformulary 

medication (5% and 3% vs. 25%, P < 0.001), and more likely to agree that providers make an 
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effort to convert new patients from non-formulary to formulary lipid-lowering (65% and 73% vs. 

94%, P <0.02) and diabetic medications (49% and 50% vs. 88%, P < 0.001).

CONCLUSIONS—Although the Department of Veterans Affairs (VA) operates under a single 

national formulary, we found significant differences among VAMCs regarding their management 

of nonformulary medication requests. We also found differences among formulary leaders 

regarding their perception of the environment in which their VAMC’s formulary is managed. 

These findings have important implications not just for VA, but for any organization that develops, 

implements, and manages drug formularies across multiple facilities.

Drug formulary management is an important tool to control pharmacy costs and ensure safe 

and effective prescribing practices.1 Strategies such as designating preferred formulary 

drugs, prior authorization, therapeutic substitution, and encouraging the use of generic 

medications are all key components of formulary management.2–9 The Department of 

Veterans Affairs (VA) created its national drug formulary in 199710 with the goal of 

unifying the local VA formularies in existence at that time.11 Since then, this system has 

saved VA billions of dollars in drug expenditures and ensured high-quality medical care by 

using these formulary management strategies.10,12–14

Despite VA operating under a uniform formulary, there is substantial variation in drug 

spending and prescribing practices at the local and regional levels throughout VA. Prior 

studies have shown that the use of brand-name drugs varies widely throughout VA,15–17 as 

does the use of potentially dangerous anticholinergics and benzodiazepines.18 These 

differences have been shown to impact both health care costs and quality.15–19

Although each VA Medical Center (VAMC) has unique characteristics that impact drug use 

and spending, such as its patient mix, provider mix, and academic affiliation, the day-to-day 

implementation of the VA national formulary may also impact drug use differently across 

VAMCs. For example, the use of nonformulary medications is generally regulated by the 

pharmacy and therapeutics (P&T) committee at each VAMC rather than nationally.20 It has 

been shown at non-VA medical centers that the processes and atmosphere under which a 

P&T committee manages its formulary, known as the formulary environment, influence the 

quality and consistency of the P&T committee’s work.21,22 Implementation of the national 

VA formulary at the local level may allow these same factors to operate within the VA health 

care system. No prior studies have examined how formulary management practices vary 

across VAMCs and how these variations affect the ordering, evaluation, and appeal of 

nonformulary medication.

The objective of this study was to characterize variations in drug formulary management and 

the environment in which P&T committees operate throughout VA, using a national survey 

of formulary leaders at each VAMC. The first goal of the study was to better understand how 

local VA P&T committees implement the national drug formulary. A second goal was to 

examine whether perceptions of the VA national formulary varied by provider type (i.e., 

pharmacists vs. physicians). In addition to informing improvements to the formulary 

management process across VA, the results should also inform non-VA health insurance 

plans or health care systems tasked with the challenge of managing their own formularies or 

pharmacy benefits package.
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Methods

Study Population and Data Collection

We contacted the chiefs of pharmacy at each VAMC across the country (143 facilities) to 

inform them about the survey and ask for the contact information for 2 additional survey 

participants: 1 pharmacist and 1 medical doctor who serve on the P&T committee at their 

VAMC. These 3 individuals at each VAMC served as the potential survey respondents.

The contact information for each individual was provided to VA’s Health Care Talent 

Management Office, an independent survey group within VA, for online distribution of the 

survey over a 1-month period in July 2011. Respondents who did not initially complete the 

survey were sent up to 3 follow-up automated e-mail reminders. All survey responses were 

deidentified, and each VAMC received a unique study ID to maintain confidentiality. All 

study procedures were approved by the institutional review board at the VA Pittsburgh 

Healthcare System.

Survey Instrument

To develop the formulary survey questions, we reviewed the literature and queried 

individuals on the study team familiar with VA pharmacy benefit management (PBM) 

formulary processes. Three study authors with extensive national VA PBM experience were 

actively involved in designing the survey. After drafting the survey instrument, we solicited 

detailed feedback from 2 former chiefs of pharmacy on overall survey comprehensiveness, 

accuracy, and ease of use. The survey focused on 4 domains: criteria for use (CFU), specific 

procedures for nonformulary medication requests, the appeals process for rejected 

nonformulary requests, and the formulary environment. Survey items and response options 

are shown in the Appendix (available in online article).

The first section asked respondents how VA CFU are applied at their institutions. CFU are 

guidelines set forth by the PBM for the safe and effective use of selected formulary and 

nonformulary medications. Respondents were asked whether their medical center routinely 

used national CFU, how frequently they modified the CFU, and how adherent they were to 

the national CFU on the whole.

The second section asked about the specific procedures used for handling requests for 

nonformulary medications. This section focused on who the main decision makers were for 

nonformulary requests and the manner in which nonformulary drugs were ordered through 

the Computerized Patient Record System (CPRS), VA’s electronic health record. Being able 

to view a nonformulary medication in CPRS enables providers to find such a medication in 

the order entry screen similarly to how they would find a formulary medication, thereby 

facilitating the ordering process. At some VAMCs, providers are only required to enter the 

nonformulary medication into CPRS. At others, providers must either fill out a self-approval 

template or submit a general or drug-specific nonformulary consult in CPRS prior to the 

medication being approved. Questions were asked about nonformulary medications in 

general, as well as about the specific nonformulary medications (as of July 2011) ezetimibe, 

atorvastatin, rosuvastatin, and pioglitazone. These medications were restricted on VA’s 
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formulary at the time of this study and have previously been shown to be prescribed at 

differing frequencies throughout VA.15–17

The third section focused on the appeals process governing rejected nonformulary 

medication requests and the support of upper management regarding this process.

The fourth section assessed the formulary environment.21 Respondents were asked, using a 

5-point Likert scale, the extent to which they agreed or disagreed with statements such as “It 

is important that providers adhere to formulary prescribing guidelines” and “Formulary 

restrictions make clinicians jump through too many hoops” (see Appendix for additional 

questions).

Data Analyses

Our first set of analyses were focused on describing variation in how local VAMCs 

implement the national drug formulary and were conducted at the facility-level using data 

from 1 key informant per VAMC. When available, chief of pharmacy respondents were used 

as the key informant, given the chief’s responsibility over formulary management at each 

VAMC. For VAMCs where the chief of pharmacy did not respond, the pharmacist on the 

P&T committee was used instead. VAMCs for which only physicians responded (n = 7) 

were excluded from the facility-level analyses. For each item of interest, we calculated the 

frequency and percentages of responses, combining adjacent frequency categories when 

appropriate.

Our second set of analyses examined whether perceptions of the VA national formulary 

varied by provider type. In order to control for facility effect, overall comparisons between 

all provider types and pairwise comparisons between specific provider types (i.e., physician 

vs. staff pharmacist) were performed using a modified Mantel-Haenszel procedure allowing 

a combination of matched and unmatched data.23 A sensitivity analysis including only those 

sites with 2 or more respondents was performed using the standard Cochran-Mantel-

Haenszel test. A 2-tailed P value of < 0.05 was considered statistically significant.

Results

Respondent Characteristics

Out of the 429 surveys sent, there were 212 respondents, including chiefs of pharmacy, staff 

pharmacists, and physicians, for an individual response rate of 49%. Given our use of 

deidentified responses, we were not able to compare the characteristics of respondents and 

nonrespondents. Of the 212 respondents, 80 (38%) identified themselves as the chief of 

pharmacy at their institution, 78 (37%) identified themselves as a staff pharmacist, and 54 

(25%) identified themselves as a physician. In total, 107 different VAMCs were represented 

by at least 1 pharmacist respondent, accounting for 75% of all 143 VAMCs surveyed. Of 

these 107 VAMCs, 80 (75%) included a chief of pharmacy response, and the remaining 27 

(25%) were based upon the response of a staff pharmacist.
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Facility-Level Responses

Of the 107 VAMCs, 106 (99%) reported routinely using the national CFU when assessing 

nonformulary drug requests. When asked about their adherence to the national CFU, 38 

(36%) reported being very adherent (defined as following “the letter of the law” regarding 

their adherence to the national CFU) and 69 (65%) reported being mostly adherent. Overall, 

76 VAMCs (72%) reported never modifying the national CFU for local use, 24 (22%) did 

modify the national CFU, and 6 (6%) were unsure. Of the 24 VAMCs (22%) that did modify 

the national CFU for local use, 14 (13%) modified the national CFU only 1 to 2 times per 

year, whereas 10 (9%) reported 3–10 modifications per year. When national CFU were not 

available, only 31 (29%) VAMCs reported always developing their own locally.

In almost all instances, decisions about adjudicating nonformulary medication requests were 

made at the individual VAMC level (n = 105, 98%); only 2 VAMCs reported adjudication at 

the Veterans Integrated Service Network level. In 104 (97%) VAMCs, a pharmacist or group 

of pharmacists was the initial evaluator of nonformulary requests. Of the 91 VAMCs that 

indicated all the ways they assign pharmacists to review nonformulary requests, 45 (49%) 

reported no specific way of making assignments, whereas 30 (33%) assigned a pharmacist 

based on the drug class, 26 (29%) considered the primary care clinic of the prescriber, and 

31 (34%) assigned a pharmacist based on the specialty clinic where the prescription 

originated. Certain nonformulary requests require additional clinical or cost consideration 

prior to making a final decision, as established at either the national or local VA level. When 

this was the case, 65 VAMCs (61%) involved either the P&T committee or a designated 

clinician, 55 (51%) involved the chief or assistant chief of pharmacy, and 45 (42%) involved 

the chief or assistant chief of staff in these decisions.

There was also variation regarding whether providers could view certain nonformulary 

medications when typed into the CPRS order-entry screen. The nonformulary lipid-lowering 

drugs ezetimibe and rosuvastatin were both viewable in CPRS at 67 (63%) VAMCs and 

atorvastatin was viewable at 64 (60%) VAMCs. The nonformulary diabetes medication 

pioglitazone was viewable in only 58 (55%) VAMCs.

Table 1 depicts the specific process by which nonformulary lipid-lowering medications and 

pioglitazone were ordered at each VAMC. Lipid-lowering agents were most commonly 

ordered through a general nonformulary template/consult in the order entry system. These 

drugs could be typed directly into the order entry system without submitting a consult at 18 

(17%) to 22 (21%) VAMCs, depending on the specific drug. Notably, at 8 (8%) VAMCs, 

rosuvastatin was ordered solely through a self-approval template or checkbox.

Regarding the appeals process for denied nonformulary medication requests, 95 (89%) 

VAMCs reported that 1% to 9% of denied requests were appealed, whereas the remaining 12 

(11%) reported an appeal rate of 10% or greater. When a denied nonformulary request was 

appealed, the P&T committee or a designated clinician was responsible for the review at 52 

(49%) VAMCs, followed by the medical chief or assistant chief of staff at 52 (49%) 

VAMCs. The chief or assistant chief of pharmacy was also responsible for reviewing appeals 

at 24 (22%) VAMCs.
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Provider Perceptions of the Formulary Environment

There was no significant difference in the proportion of chief pharmacists (98%), staff 

pharmacists (100%), and physicians (98%) who agreed that formulary medications should 

be prescribed prior to making nonformulary requests (P = 0.34). Chief pharmacists (81%), 

staff pharmacists (85%), and physicians (85%) also agreed that their VAMC’s nonformulary 

process is effective in controlling costs (P = 0.81). A greater percentage of chief pharmacists 

(78%) agreed that their VAMC has a local champion for cost-effective drug utilization than 

physicians (61%, P = 0.02) and staff pharmacists (63%, P = 0.096). Although the majority of 

respondents agreed that their VAMC’s nonformulary approval process is effective in 

ensuring quality of care and safe drug use, only 75% of physicians agreed with this 

statement, compared with 89% of pharmacy chiefs (P = 0.03) and 91% of staff pharmacists 

(P = 0.02). A greater percentage of physicians (90%) disagreed, as compared with chief 

pharmacists (82%, P = 0.12) and staff pharmacists (69%, P = 0.007), that there is much 

variation between reviewers of nonformulary requests.

Physicians (12%) were less likely to agree that providers at their VAMC prescribe too many 

nonformulary medications, compared with pharmacy chiefs (47%, P < 0.001) and staff 

pharmacists (44%, P < 0.001, Figure 1A). Physicians (25%) were more likely to agree that 

nonformulary restrictions cause providers to jump through too many hoops, compared with 

chief pharmacists (5%, P < 0.001) and staff pharmacists (3%, P < 0.001, Figure 1B). 

Physicians (94%) were also more likely to agree that providers make an effort to switch new 

patients from nonformulary to formulary lipid-lowering medications, compared with staff 

pharmacists (73%, P = 0.02) and pharmacy chiefs (65%, P = 0.004, Figure 1C). When asked 

the same question about the drug pioglitazone, 88% of physicians agreed, whereas only 49% 

of pharmacy chiefs (P < 0.001) and 50% of staff pharmacists agreed (P < 0.001, Figure 1D).

Sensitivity Analysis

A sensitivity analysis compared provider responses from those 76 (71%) VAMCs where 

more than 1 provider responded. These included 47 (44%) VAMCs where both a physician 

and either a chief pharmacist or staff pharmacist responded and 51 (48%) VAMCs where 

both a chief pharmacist and staff pharmacist responded. We also observed statistically 

significant differences in perceptions of the formulary environment between provider types 

that were comparable to those observed in the overall analysis.

Discussion

Although VA operates under a single national formulary, we found significant variation 

between VAMCs regarding their management of nonformulary medication requests, 

including how drugs are ordered, evaluated, and appealed. We found variations in the 

nonformulary medications that were viewable to providers in the electronic order entry 

system, whether consults were required to access nonformulary medications, and if these 

consults needed to be medication specific or generic. We also discovered significant 

differences between provider types regarding their perceptions of the formulary environment 

and the prescribing of nonformulary medications at their VAMC. Our findings highlight 
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important lessons not just for VA, but for any health care system or PBM that develops, 

implements, or manages a drug formulary.

Most importantly, our study shows that the presence of a national formulary does not ensure 

uniformity of formulary management at the local level, with likely significant impact on 

access to nonformulary medications. Although differences in physician preferences as well 

as differences in patient populations and practice settings might explain some variation in 

prescribing at the local and regional levels, differences in the application of the utilization 

management practices of the formulary are likely responsible for an important fraction of the 

variation in prescribing noted in previous studies.15–17 Local control over the nonformulary 

request process is not necessarily bad, because this control allows facilities to operate with 

greater flexibility to meet the unique needs of their patients. Nevertheless, it is possible that 

local control also enables the unnecessary prescribing of expensive brand-name drugs in 

some cases and needlessly limits the use of certain drugs in others.

Physicians, pharmacists, and pharmacy chiefs likely perceive the formulary environment at 

their facilities in different ways because of their different roles regarding nonformulary 

requests. These differences are in spite of the fact that each respondent is a member of the 

P&T committee and responsible for the management of the formulary at their institution. 

For example, compared with pharmacists and pharmacy chiefs, physicians were more likely 

to report that providers make an effort to convert new patients from nonformulary to 

formulary medications. This view likely reflects the time and effort physicians expend 

during a visit to switch a patient from a nonformulary to a formulary medication, regardless 

of whether their efforts are successful. A survey of more than 2,050 physicians across VA 

was conducted shortly after implementation of the national formulary. Although a majority 

had a generally positive view of the VA formulary, a significant minority (29%) still reported 

that the formulary adversely impacted their ability to provide quality care to their patients 

and 34% perceived the national formulary to have increased their work load.24 Additionally, 

pharmacists have been characterized as working in silos, focusing more on drug-acquisition 

costs and viewing medications as a product, rather than providing a comprehensive service 

that is aligned with the needs of other health care providers.25,26 This isolation may affect 

pharmacists’ understanding of the point of view of physicians when adjudicating 

nonformulary requests.

Our findings underscore the need for an ongoing dialogue between physicians and 

pharmacists, so that they may reconcile their distinct views about nonformulary medications 

and work in an integrated way to provide patient care. Because of their role on the P&T 

committee, the physicians in this study likely appreciated the perspective of their pharmacy 

peers better than the average physician. Nevertheless, physicians still disagreed with 

pharmacists about key issues. Managing these differing views at both the local and national 

levels is important to ensure that P&T committees benefit from this diversity of opinion, 

rather than fall victim to misunderstandings between different provider types. These lessons 

likely hold true not only for VA, but also for other health systems that manage a uniform 

formulary or are planning to develop one.
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Limitations

Our study has important limitations. First, in order to maintain anonymity in our survey, we 

were unaware of the characteristics of our respondents and those who did not reply. We 

therefore cannot examine nonrespondents to know if any response biases may be present. 

Second, although this study demonstrates that significant differences exist between VAMCs 

regarding their formulary utilization management approaches, it does not link these 

differences directly to variation in the use of expensive nonformulary medications previously 

reported.15–17 Further research is required to compare variations in drug utilization 

management practices with differences in drug spending and prescribing, including use of 

brand-name medications.

Conclusions

Although implementation and management of a national formulary have enabled VA to save 

billions of dollars and improve patient safety for veterans,10 variations between VAMCs 

regarding the use of nonformulary drugs still exist.15–17 This study highlights the differences 

in the implementation of formulary policies that may impact variation in drug use. Other 

health care systems that seek to improve the uniformity, appropriateness, and cost-

effectiveness of their drug benefit should examine variations in the application of their 

pharmacy benefit.
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APPENDIX: Survey Questions Addressed in the Results Section

Criteria for Use

Does your Medical Center routinely use national PBM Criteria For Use (CFU) in assessing 

non-formulary drug requests?

◻ Yes ◻ No ◻ Unsure

How would you rate your VA Medical Center’s level of adherence to the VA CFU? (Please 
check one response):

◻ Very adherent (Follows the “letter of the law” literally)

◻ Mostly adherent (Follows most CFU according to specifications)
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◻ Somewhat adherent (Meets the general intent of CFU)

Are national CFU ever modified for local use (other than formatting changes) at your 

Medical Center?

◻ Yes ◻ No ◻ Unsure

How frequently do you modify (other than formatting changes) national CFU for local use? 

(Please check one response)

◻ Rarely (1–2 times/year) ◻ Sometimes (3–10 times/year) ◻ Often (> 10 times/year)

For medications where national CFU are not available, how frequently are local CFU 

developed at your Medical Center/VISN? (Please check one response)

◻ Never ◻ Rarely ◻ Sometimes ◻ Often ◻ Always

Specific Procedures

Are decisions about non-formulary drug requests primarily made at the VISN or VA 

Medical Center level?

◻ VISN level ◻ VA Medical Center level

How are pharmacists assigned to review non-formulary drug requests? (Please check ALL 
THAT APPLY)

◻ By drug class (e.g., cardiovascular, HIV, oncology)

◻ By primary care clinic(s) (e.g., Blue Clinic, Red Clinic, etc.)

◻ By specialty clinic(s) (e.g., Renal Clinic, Neuro Clinic, etc.)

◻ No specific assignment

◻ Other (please specify) ____________________________________________

For non-formulary drug requests requiring additional clinical/cost considerations, who else 

is/are involved in the decision-making process? (Please check ALL THAT APPLY)

◻ Chief/Assistant Chief of Pharmacy

◻ Chief/Assistant Chief of Staff

◻ One designated pharmacist

◻ One pharmacist among a group of pharmacists

◻ P&T Committee or a P&T designated clinician(s)

◻ Other (please specify, but do not list person’s name)
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At your VA Medical Center, are non-formulary lipid-lowering agents (ezetimibe, 

atorvastatin, rosuvastatin) and thiazolidinediones (pioglitazone) viewable by providers in the 

normal CPRS medication order entry screen (that is, the screen where providers type in 

medication names)? (Please check one response for each drug)

Ezetimibe Atorvastatin Rosuvastatin Pioglitazone

Viewable by providers

NOT viewable by providers

Uncertain

Appeals Process

Using your best estimate, what percentage of non-formulary requests are denied at your 

facility? __________________%

Using your best estimate, what percentage of denied non-formulary requests are appealed at 

your facility? __________________%

If a non-formulary request decision is appealed by a provider, who is typically responsible 

for deciding if the decision should be overturned? (Please check all that apply)

◻ Chief/Assistant Chief of Pharmacy

◻ Chief/Assistant Chief of Staff

◻ P&T Committee or a P&T designated clinician(s)

◻ Other (please specify, but do not list person’s name)

◻ Depends on the specific drug

Formulary Environment

*Responses to all of the following questions were based on a 5 point Likert Scale:

◻ Strongly agree ◻ Agree ◻ Neutral ◻ Disagree ◻ Strongly disagree

It is important that providers prescribe VA formulary medications before making non-

formulary requests (assuming contraindications to the formulary medication do not exist).

The non-formulary approval process is effective in controlling drug costs at your VA 

Medical Center.

Your VA Medical Center has a local champion or opinion leader for cost-effective drug 

utilization.
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The non-formulary approval process is effective in ensuring quality of care and/or safety of 

drug use at your VA Medical Center.

There is a lot of variation in approval rates among those who review and decide on non-

formulary requests at your VA Medical Center.

Providers at your VA Medical Center prescribe too many non-formulary drugs (i.e., more 

than clinically indicated in the setting of the VA formulary).

Non-formulary restrictions make providers jump through too many hoops to provide high-

quality patient care.

For new patients who come to your VA Medical Center already receiving non-formulary 

lipid-lowering medications, providers usually make an effort to switch the patient to a 

formulary medication (if not contraindicated) prior to request of any non-formulary agents.

For new patients who come to your VA Medical Center already receiving non-formulary 

thiazolidinediones, providers usually make an effort to switch the patient to a formulary 

medication (if not contraindicated) prior to request of any non-formulary agents.
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What is already known about this subject

• There is substantial variation in prescribing practices across Department of 

Veterans Affairs Medical Centers (VAMCs) despite operating under a national 

formulary.

• The use of nonformulary medications is regulated by the pharmacy and 

therapeutics (P&T) committee at each VAMC rather than nationally.

• The processes and atmosphere under which a P&T committee manages its 

formulary, known as the formulary environment, influence the quality and 

consistency of its work and may influence the use of nonformulary 

medications.
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What this study adds

• There was substantial variation among VAMCs regarding how nonformulary 

medications were ordered, evaluated, and appealed.

• Physicians differed from staff pharmacists and pharmacy chiefs in their 

perceptions of the formulary environment at their VAMC.

• These differences likely contributed to the variations in prescribing practices 

observed within the Department of Veterans Affairs and may serve as an 

important lesson for any health care organization tasked with managing a 

drug formulary.

Radomski et al. Page 15

J Manag Care Spec Pharm. Author manuscript; available in PMC 2020 February 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 1. Variation in Provider Opinions Regarding the Formulary Environmenta
aAll comparisons were statistically significant (P < 0.01).

TZD = thiazolidinedione; VA = Department of Veterans Affairs; VAMC = Department of 

Veterans Affairs Medical Center.
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