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Abstract

Background: The Advisory Committee on Immunization Practices (ACIP) has routinely 

recommended zoster vaccine live (ZVL) for adults ≥60 since 2008; only 33% of eligible adults 

received it by 2016. A recombinant zoster vaccine (RZV) was licensed in 2017 and ACIP 

recommended in January 2018. Our objectives were to assess among primary care physicians 1) 

practices and attitudes regarding ZVL and 2) awareness of RZV.

Methods: We administered an Internet and mail survey from July to September 2016 to national 

networks of 953 primary care physicians.

Results: Response rate was 65% (603/923). Ninety-three % of physicians recommended ZVL to 

adults ≥60, but fewer recommended it to adults ≥60 with a prior history of zoster (88%), adults 

>85 (62%) and adults ≥60 on low-dose methotrexate (42%). Several physicians recommended 

ZVL in ways that are not recommended by ACIP including to adults 50–59 (50%), adults ≥60 with 

HIV (33%), and adults ≥60 on high dose prednisone (≥20mg/day) (27%). Nineteen percent of 
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physicians stocked and administered ZVL and did not refer patients elsewhere for vaccination, 

37% did not stock and only referred patients to receive it, and 44% both stocked/administered and 

referred elsewhere. Twenty-three % (n=115) of physicians who had ever administered ZVL in the 

office (n=490) had stopped, citing primarily financial issues (90%). Only 5% were ‘very aware’ of 

RZV.

Conclusions: Physicians report not recommending ZVL to certain ACIP-recommended groups, 

but report recommending it to some groups for which the vaccine should be avoided. 

Implementation of recommendations for RZV will need to consider financial barriers and the 

complex patchwork of office-based and pharmacy delivery ZVL has encountered.

Introduction

A third of U.S. adults are afflicted with herpes zoster (HZ) during their lifetime and the 

incidence increases with age.1 Antiviral agents may reduce the duration and severity of the 

HZ rash,2 but available treatments for the associated pain and its most common 

complication, postherpetic neuralgia (PHN), are often ineffective and wrought with side 

effects, particularly in the elderly population most affected.3 Zoster vaccine live (ZVL or 

Zostavax®), licensed by the FDA in 2006, was the first vaccine for the prevention of HZ. 

ZVL decreases the risk of HZ by 51% and the risk of PHN by 67% in adults ≥60 years in the 

first four years following vaccine receipt.4 Since 2008, the Advisory Committee on 

Immunization Practices (ACIP) has recommended this vaccine for adults in this age group.1 

In March of 2011, the U.S. Food and Drug Administration approved the use of ZVL in 

adults aged 50–59 years. The ACIP did not recommend the vaccine for individuals 50–59 

years, initially due to shortages of the vaccine and subsequently because of concerns 

regarding the cost effectiveness and duration of protection in this age group.5

Ten years post-licensure experience in the U.S. and internationally with ZVL have 

accumulated and no significant safety concerns have been documented in numerous studies.
6–13 However, other issues regarding vaccine storage, efficacy, duration of protection and 

reimbursement have arisen. Unlike most adult vaccines, ZVL is a live virus vaccine 

requiring freezer storage and cautious use, or in some instances, contraindication for use, 

among immunocompromised patients. The efficacy of ZVL declines dramatically with 

advancing age at receipt, from over 60% in adults 60–69 years to 38% in adults ≥70 years 

and only 18% in adults ≥80.4 Data now show this vaccine has a limited duration of 

protection with one study documenting 4% efficacy against HZ incidence eight years after 

vaccination14 and another study demonstrating no protection against HZ or PHN ten years 

after vaccination15 calling for inquiries into possible revaccination strategies.16,17 Finally, 

this is the most expensive vaccine routinely recommended for adults and one of the first 

vaccines to be covered under Medicare Part D.18 Medicare Part D drug plans are designed to 

provide pharmacy rather than medical benefits and therefore most physicians have no direct 

way to bill and be reimbursed by these plans.

A recombinant zoster vaccine (RZV or Shingrix®) showed between 96.6% and 97.9% in all 

age groups studied: 50–59, 60–69 and ≥ 70 years.19 In another study, RZV demonstrated a 

vaccine efficacy of 89.8% in adults ≥ 70 years.20 In pooled analysis from two studies, 
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vaccine efficacy against PHN was 88.8%.20 RZV has not only been shown to prevent HZ, 

but also reduce the severity of HZ in the rare individuals who develop HZ after being 

vaccinated.21 In addition to its greater short-term efficacy, RZV is refrigerator stable and is 

not contraindicated in immunocompromised individuals. However, RZV had more side 

effects than ZVL compared to placebo, mostly pain and redness at the injection site, as well 

as myalgias and fatigue. Also, RZV requires a two-dose administration two months apart 

and lacks the post-marketing safety data that ZVL has accumulated. In October 2017, the 

FDA licensed RZV22 and then ACIP recommended it be used for the prevention of HZ in 

immunocompetent persons ≥50 years.23 ACIP also recommended RZV for anyone who had 

previously received ZVL and preferentially recommended RZV over ZVL.23

Prior work has shown that vaccine pre-licensure surveys are acceptable predictors of 

physician behaviors regarding vaccines post-licensure24 and therefore our objectives for this 

study were to assess among primary care physicians shortly before licensure of RZV: 1) 

practices and 2) attitudes regarding ZVL and 3) awareness and likelihood of recommending 

and (4) anticipated barriers to administering RZV.

Methods

Study Setting

From July 2016 to September 2016, we administered a survey to a national network of 

physicians who had agreed to participate in surveys about vaccine policy issues and who 

spent at least half their time practicing in primary care. The human subjects review board at 

the University of Colorado Denver approved this study as exempt research not requiring 

written informed consent.

Study Population

The Vaccine Policy Collaborative Initiative,25 a survey mechanism to assess physician 

attitudes about vaccine issues, in collaboration with the Centers for Disease Control and 

Prevention (CDC), conducted the survey. We developed a network of primary care 

physicians by recruiting general internists (GIM) and family physicians (FP) from the 

memberships of the American College of Physicians (ACP) and the American Academy of 

Family Physicians (AAFP). Seventy-seven percent of family physicians are members of the 

AAFP and it cannot be estimated how many general internists are members of the ACP.
26,27We performed quota sampling28 to ensure that networks of physicians were similar to 

the ACP and AAFP memberships with respect to region, urban versus rural location, and 

practice setting. We previously demonstrated that survey responses from network physicians 

were similar compared to those of physicians randomly sampled from American Medical 

Association physician databases with respect to reported demographic characteristics, 

practice attributes, and attitudes about vaccination issues.28

Survey Design

We used 4-point Likert scales for assessing frequency of a particular practice (‘Often’ to 

‘Never)’, attitudes about ZVL (‘Strongly agree’ to ‘Strongly disagree’), and anticipated 

barriers to RZV (‘Major barrier’ to ‘Not a barrier’). For assessing physician 
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recommendations for ZVL in various patient populations, response options included a 4-

point Likert scale from ‘Strongly recommend’ to ‘Recommend against,’ and included two 

additional response options of ‘Would have to look this up,’ and ‘Don’t see these types of 

patients.’ We provided respondents with information about RZV, including efficacy and 

safety data and the need for two doses, and asked about prior awareness of this vaccine. 

When we asked about the likelihood of recommending the new RZV if it is approved, 

recommended, and covered by insurance in the same way as ZVL, response options 

included a 4-point Likert scale from ‘Very likely’ to ‘Very unlikely,’ as well as a ‘Don’t 

Know’ category. A national advisory panel of GIM (n=9) and FP (n=6) pre-tested the survey, 

which we modified based on their feedback. We pilot-tested the survey among 33 GIM and 

17 FP nationally and further modified the survey instrument based on their feedback.

Survey Administration

Based on physician preference, we sent the survey over the Internet29 or through U.S. mail. 

We sent the Internet group an initial e-mail with up to 8 e-mail reminders, and we sent the 

mail group an initial mailing and up to 2 additional reminders. Non-respondents in the 

Internet group were also sent up to 2 mail surveys in case of problems with e-mail 

correspondence. We patterned the mail protocol on Dillman’s Tailored Design Method.30

Statistical analysis

We pooled Internet and mail surveys for analyses because other studies have found that 

physician attitudes are similar when obtained by either method.30–32 We compared 

respondents with non-respondents on all available characteristics using t-tests, Pearson’s chi-

squared tests and Mantel-Haenszel chi-squared tests; characteristics of non-respondents 

were obtained from the recruitment survey for the sentinel networks. We compared GIM and 

FP responses using Mantel-Haenszel and Pearson’s chi-squared tests. We used chi-squared 

and Wilcoxon tests to evaluate associations with recommending ZVL inconsistently with 

ACIP recommendations. Most results were similar for GIM and FP physicians, and are 

therefore presented together with any differences highlighted in the text. All analyses were 

performed using SAS, version 9.4 (SAS Institute, Cary, North Carolina).

Results

Survey response and characteristics of respondents

The response rate was 65% (603/923). Characteristics of respondents and non-respondents 

and further characteristics of respondents’ practices and patient populations are shown in 

Table 1. The majority of respondents were in private practice and at least 50% were male. 

GIM respondents were evenly distributed across U.S. regions and the largest proportion 

practiced in the urban setting. A smaller proportion of FP respondents were from the 

Northeast region and the greatest proportion of FP respondents practiced in the suburban 

setting.

Practices Regarding Zoster Vaccine Live

Physician recommendations for ZVL in various patient groups are presented in Figure 1. In 

terms of groups with an ACIP recommendation, only 62% and 42% of physicians 
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recommended ZVL for adults > 85 and adults on low dose methotrexate (<0.4mg/kg), 

respectively. In terms of groups without an ACIP recommendation, 50% of physicians 

recommended ZVL to adults 50–59 years and 33% recommended ZVL to adults ≥60 years 

with HIV and a CD4 count ≥200. Family physicians, physicians from the South and 

physicians in smaller practices (mean / median 13 / 5 vs. 23 / 6 providers in the practice) 

were more likely to recommend ZVL to immunocompetent patients 50–59 years (p<0.05). 

Family physicians were also more likely to recommend ZVL to patients ≥60 on immune 

mediator or modulator therapy or chemotherapy (p=<0.05). Forty-nine percent of physicians 

reported that a quarter or more of their patients who have insurance coverage for ZVL 

decline the vaccine despite it being recommended. Nineteen percent of physicians stocked 

and administered ZVL and did not refer patients elsewhere for vaccination, 37% did not 

stock and only referred patients to receive it, and 44% both stocked/administered and 

referred elsewhere. Of those who referred at least some patients elsewhere for vaccination 

(n=464), referral locations “often” or “sometimes” used included pharmacies (94%), public 

health departments (26%), and clinics (5%). Twenty-two percent ‘often’ or ‘sometimes’ 

referred patients to a pharmacy to purchase the vaccine and instructed the patients to return 

to the practice to have it administered.

Sixty-four percent of physicians currently administered ZVL in the office to at least some 

patients; 20% had stopped administering and 16% had never administered it in the office. 

The most common reasons physicians had stopped administering ZVL (n=115) included 

cost and reimbursement issues (90%), difficulties maintaining freezer storage (35%), and 

insufficient patient demand (19%).

Attitudes and Experience Regarding Performance of Zoster Vaccine Live

Attitudes and experience with ZVL were generally favorable, with most physicians agreeing 

that the vaccine had decreased the burden of illness from HZ and PHN (Figure 2). However, 

many physicians agreed (39% ‘Strongly,’ 45% ‘Somewhat’) that they had seen people who 

developed HZ despite getting the vaccine. GIM had seen more serious reactions from ZVL 

than FP (17.5% vs. 9.6%, p=<0.05).

Awareness of and Likelihood of Recommending Recombinant Zoster Vaccine

Only 5% and 21% of respondents were ‘Very’ or ‘Somewhat’ aware of RZV, respectively. 

FP were more likely than GIM to be ‘Not at all aware,’ (84% vs. 66%, p=<0.0001). Figure 3 

demonstrates physician likelihood of recommending RZV to various immunocompetent 

patients after reading the informational statements about the vaccine provided in the survey.

Anticipated Barriers to Recombinant Zoster Vaccine

Figure 4 shows physician anticipated barriers to RZV. The most commonly reported barrier 

was that if the vaccine is not fully covered by insurance, patients would be unwilling to pay 

out of pocket for it (40% ‘Major,’ 37% ‘Moderate’ barrier). Eighty percent of respondents 

estimated their patients would pay no more than $74 out of pocket. FP was more likely than 

GIM to report if the vaccine is not covered by insurance, patients would be unwilling to pay 

out of pocket for it (81.3 vs. 72.8%) and that the two-dose regimen would be barriers (53.5 

vs. 42.6%).
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Discussion

Approximately a decade after the ZVL recommendation, almost all physicians reported they 

are recommending it for adults ≥60 years and generally reported a favorable experience with 

the vaccine being well tolerated and its use resulting in fewer and less severe cases of HZ 

and PHN. However, the majority of physicians had seen patients develop HZ despite having 

received ZVL, possibly reflecting ZVL’s baseline efficacy and waning protection over time. 

Physicians described a complex patchwork of office-based and pharmacy delivery of the 

vaccine and reported recommending ZVL to some patients not recommended to receive it by 

ACIP.

The fact that physicians are not recommending ZVL to certain vaccine eligible groups (e.g. 

individuals >85 years old and ≥60 on low dose methotrexate), but recommending it to some 

groups for which this live virus vaccine is contraindicated (e.g. individual ≥ 60 on high dose 

prednisone or an immune mediator) speaks to problems in interpretation and implementation 

that can arise even with a relatively simple age-based indication for a vaccine. A notable 

minority of physicians (21%) recommended against ZVL in patients on low dose 

methotrexate even though the recommendations state this is not a contraindication.; 31% 

reported they would have to look up whether such a patient should receive ZVL.1 

Physicians’ reservations regarding using ZVL in patients on low dose methotrexate likely 

stem from safety concerns, however, patients needing low dose methotrexate for an 

underlying condition are at higher risk for HZ33 and use of ZVL in patients on low dose 

methotrexate has been shown to be safe.34 Similarly, eleven percent of physicians 

recommended against patients older than eighty-five receiving ZVL even though the 

recommendation states to vaccinate adults sixty and older without making any caveats for 

the oldest old, individuals over 85.35 Unvaccinated individuals who live to 85 years have a 

50% risk of HZ.2

Clearly there is a lot of interest among physicians to vaccinate adults against HZ who 

previously did not or continue to not have an ACIP recommendation. ZVL is FDA approved 

for adults 50–59 years, but not recommended due to waning of protection and cost-

effectiveness.36 Physicians also reported recommending ZVL to patients with HIV with a 

CD4 count ≥200 even though ACIP makes no recommendation for ZVL to this patient 

population.37 Some have argued that ZVL should be administered to patients with HIV with 

a CD4 count ≥200, the same CD4 threshold used for other live-attenuated viral vaccines.38 

Also, many physicians are recommending ZVL to patients on immunosuppressive therapy 

that is considered a contraindication to ZVL.1

Unsurprisingly most physicians in this study were not aware of RZV as the study was 

conducted approximately a year before RZV was FDA approved. Now that RZV has been 

preferentially recommended, it is important to keep in mind similarities between ZVL and 

RZV that might affect RZV’s delivery. ZVL is currently not well utilized, with only 33% of 

the recommended population receiving the vaccine.39 Previous literature has highlighted the 

importance of financial barriers to ZVL delivery both in terms of cost of the vaccine and 

Medicare Part D coverage of the vaccine for Medicare beneficiaries.18 Physicians believe 

patients often decline ZVL for financial reasons, even when they have coverage.40 Many 
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Part D plans categorize ZVL as an expensive Tier 3 or 4 drug meaning higher co-pays for 

patients41 despite the Centers for Medicare & Medicaid Service’s encouragement that Part D 

plans place vaccines into a Tier 6 category where there is no copay for patients.42 Like ZVL, 

RZV will be covered by Medicare Part D. RZV is estimated to cost $280, $140 per dose23, 

so will be more expensive than ZVL which costs approximately $213.43 We do not know 

how much the $67 price difference will affect interest in the vaccine, but our physician 

respondents anticipated that patient out-of-pocket expense for the RZV could be 

problematic. Higher vaccine prices might also affect how many physician practices choose 

to stock RZV; a sizable portion of respondents (20%) had stopped administering ZVL in the 

office mostly due to cost and reimbursement issues. Medicare Part D coverage is likely at 

the root of our finding of the varying practices physicians employ to deliver ZVL, with most 

physicians reporting they do a combination of in-office administration (likely for the 

privately insured non-Medicare population) and referring to pharmacies (likely for the 

Medicare Part D population) because Medicare Part D is a pharmacy benefit that is more 

easily billed by pharmacists. Although fewer physicians reported referring patients to the 

pharmacy to purchase ZVL and return to the clinic for administration (i.e. ‘brown-bagging’) 

than a previous study (36%)18, a considerable minority (22%) are still employing this 

practice which may have a large impact on the cold chain and how well ZVL performs. RZV 

is refrigerator stable and would presumably be less affected by such a practice. Since RZV is 

recommended beginning at age 50, more adults may have the opportunity to be vaccinated 

prior to becoming Medicare-eligible.

Several physicians, particularly family physicians, reported recommending ZVL to 

immunosuppressed populations (Figure 1). The current RZV recommendation does not 

address this physician inclination to vaccinate these immunosuppressed populations as it is 

only recommended for immunocompetent individuals. However, RZV is not contraindicated 

in the immunosuppressed, which may influence physicians’ decisions regarding using the 

vaccine off-label and off-recommendation in this high-risk group. RZV has been shown to 

be immunogenic and to have a clinically acceptable safety profile in HIV-infected adults,44 

however, the two trials considered in RZV’s FDA approval and ACIP recommendation, 

ZOE-5010 and ZOE-70,20 did not include immunosuppressed patients. Physicians reported 

the fact that RZV had not been studied in immunocompromised populations could be a 

barrier to RZV’s use.

Barriers unique to RZV identified by physician respondents included its greater 

reactogenicity than ZVL and the two-dose regimen. For ZVL, in the Shingles Prevention 

Study subgroup analysis of adverse events, local reactions, mostly manifesting as erythema, 

were more common in the intervention than placebo group (48.3% vs. 16%), but there was 

no difference between intervention and placebo in terms of systemic reactions.4 For RZV, 

similarly, but to a greater degree, local reactions, primarily pain at the injection site, were 

more common in the intervention group than the placebo group in ZOE-50 (81.5% vs. 

11.9%) and in ZOE-70 (74.1 vs. 9.9%). By contrast, systemic reactions (myalgias in 

ZOE-50 and fatigue in ZOE-70) were also more common in the intervention groups than the 

placebo groups in these two studies (66.1% vs. 29.5% for ZOE-50 and 53% vs. 25% for 

ZOE-70).19,20 In post-hoc analysis of phase 3 clinical trials less than 1% of ZVL recipients 

reported a grade 3 reaction, a reaction related to vaccination that was severe enough to 
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prevent normal activities.45 In comparison, in pooled data from ZOE-50 and ZOE-70, 16.5% 

of RZV recipients reported grade 3 reactions.46

The two-dose regimen adds a layer of complexity to delivery and suggests the need for 

implementation of a vaccine reminder/recall system which currently healthcare practices 

rarely use.47 Retail pharmacies, as a primary provider of Medicare Part D vaccines, will also 

need to consider using these systems. Even with a recall system in place, the anticipated 

second co-pay or side effects experienced may cause individuals to be less likely to return 

for the second dose. Although not a particular concern for our physician respondents, less 

than four years of safety and efficacy data is available for RZV.

Our study has strengths and limitations. Results were generated from primary care 

physicians from across the nation and we achieved an excellent response rate for a physician 

survey. One needs to be cautious using these survey results to draw any comparative 

conclusion regarding the two vaccines since physicians were responding based on actual 

experience with ZVL and only hypothetically regarding RZV. Although our sample was 

designed to be representative of ACP and AAFP memberships, the attitudes, experiences, 

and practices of sentinel physicians may not be fully generalizable. Non-respondents may 

have held different views than respondents. The survey relied on self-report of practice 

rather than observation of practice.

Physicians report a favorable experience with the ZVL product, but difficulties with 

administration due to financial concerns. Physicians are interested in recommending RZV, 

likely due to its superior efficacy and possibly the broader application to a wider age range 

of patients. It will be important to monitor physician attitudes and practices related to zoster 

vaccination as RZV becomes widely available in order to determine how the unique 

characteristics of this new vaccine affect its implementation.
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Figure 1. 
Physician Strength of Recommendation for Zoster Vaccine Live for the Following Types of 

Patients, United States, 2016 (n=590)

GIM= General Internists FP= Family Physicians

† 5% don’t see these types of patients (n=31)

‡ 19% don’t see these types of patients (n=114)

* p<0.05 for differences between GIM and FP (Fisher’s Exact chi-squared test or chi-

squared test, as appropriate) with GIM being more likely to recommend against herpes 

zoster vaccine to ≥ 60 years-old on low dose methotrexate (28% vs. 12%), on high dose 

prednisone (58% vs. 34%), on a recombinant human immune mediator or immune 

modulator (62% vs. 33%), or on chemotherapy (66% vs. 40%) and FP being more likely to 

recommend herpes zoster vaccine to immunocompetent adults 50-59 years old (56% vs. 

45%). Some percentages do not add up to 100% due to rounding.
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Figure 2. 
Physician Attitudes & Experiences with Zoster Vaccine Live, United States, 2016 (n=590)

GIM = General Internists FP = Family Physicians

*p<0.05 for comparison between GIM and FP; GIM were more likely to report having seen 

a serious adverse reaction with zoster vaccine (18% vs. 10% ‘Strongly agree’ or ‘Somewhat 

agree’).

Some percentages do not add up to 100% due to rounding.
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Figure 3: 
Physician Likelihood of Recommending Recombinant Zoster Vaccine to Various Patient 

Groups, United States, 2016.

Respondents who did not know (<2%) were excluded.
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Figure 4. 
Physician Anticipated Barriers to the Recombinant Zoster Vaccine, United States, 2016 

(n=590)

GIM = General Internists FP = Family Physicians

*p<0.05 for comparison between GIM and FP; FP were more likely to say if the vaccine is 

not fully covered by insurance, patients will be unwilling to pay out of pocket for it (81% vs. 

73% ‘Major/’Moderate barrier’) and that two doses of the vaccine are required is a barrier 

(54% vs. 43% ‘Major/Moderate barrier‘).

Some percentages do not add up to 100% due to rounding.
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Table 1:

Demographic and Practice Characteristics of Respondents in a Study of Physicians’ Perspective on Zoster 

Vaccine Live and Recombinant Zoster Vaccine, United States, 2016

Characteristic Respondents
(n=603) Non- Respondents (n=320)

Age in years, mean (SD)* 54.4 (8.4) 56.2 (8.7)

Male, %* 53 65

Region, %

 Midwest 25 25

 Northeast 20 17

 South 32 41

 West 24 18

Location of Practice, %

 Urban 49 42

 Suburban 46 53

 Rural 5 5

Setting, %*

 Private practice 71 79

 Hospital/clinic 22 15

 HMO 6 6

# of providers in your practice, %

 1 12 18

 2–4 27 25

 5–10 32 31

 >10 29 25

Proportion of patients ≥ 65,%

 <10% 4 N/A

 10–24% 18 N/A

 25–49% 38 N/A

 ≥50% 39 N/A

Proportion of patients with Medicare Part D, % N/A

 <10% 9 N/A

 10–24% 30 N/A

 25–49% 30 N/A

 ≥50% 17 N/A

 Don’t know 13 N/A

GIM= General Internists FP= Family Physicians

*
p<0.05 for comparison of GIM and FP with FP respondents being more likely to be female and more likely to be from the west region than GIM 

respondents; GIM respondents more likely to be from a hospital/clinic setting than FP respondents.
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