1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Vaccine. Author manuscript; available in PMC 2020 September 30.

-, HHS Public Access
«

Published in final edited form as:
Vaccine. 2019 September 30; 37(42): 6180-6185. doi:10.1016/j.vaccine.2019.08.056.

Analysis of the Profitability of Adult Vaccination in 13 Private
Provider Practices in the United States

Benjamin Yarnoff, PhD?2, Olga Khavjou, MA2, Grant King, BA?, Laurel Bates, BA%, Fangjun
Zhou, PhDP, Andrew J. Leidner, PhD®, Angela K. Shen, ScD, MPHd

aRTI International, Research Triangle Park, NC

bNational Center for Immunization and Respiratory Diseases, Centers for Disease Control and
Prevention, Atlanta, GA

°Berry Technology Solutions, Atlanta, GA

dNational Vaccine Program Office, Office of the Assistant Secretary for Health, US Department of
Health and Human Services, Washington DC

Abstract

Introduction: Vaccination coverage among adults remains low in the United States.
Understanding the barriers to provision of adult vaccination is an important step to increasing
vaccination coverage and improving public health. To better understand financial factors that may
affect practice decisions about adult vaccination, this study sought to understand how costs
compared with payments for adult vaccinations in a sample of U.S. physician practices.

Methods: We recruited a convenience sample of 19 practices in nine states. We collected data on
the time and material costs of the vaccination work flow using a management survey and a time-
motion study. We collected data on payments received for vaccine doses and vaccine
administration for different payer types using a finance survey. We received complete cost and
payment data from 13 of the 19 practices. We compared payments for vaccines to prices paid for
vaccines. We calculated annual net revenue from vaccination services by combining payments
received for vaccine doses and vaccine administration with estimated costs.

Results: The extent to which vaccine payments exceeded vaccine prices varied by payer type,
with per-dose payments from Medicare exceeding prices paid for 5 out of 5 vaccines , from
Medicaid for 9 out of 14 vaccines, and from private health plans for 16 out of 21 vaccines. The
median annual total net revenue from vaccination services was $90,343 at family medicine
practices (range: $3,968 to $249,628), $28,267 at internal medicine practices (—$32,659 to
$141,034) and $2,886 at obstetrics and gynecology practices (-$73,451 to $23,820).
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Conclusions: Payments received generally exceeded prices paid for most vaccines. Adult
vaccination was profitable at the median of our sample, but there is wide variation in profitability
due to differences in costs and payment rates across practices. This study provides evidence on the
economic viability of adult vaccination that can help inform practices’ decisions whether to
provide adult vaccines and contribute to keeping adults up-to-date with the recommended
vaccination schedule.
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INTRODUCTION

Vaccination is among the most successful and cost-effective public health interventions in
terms of both preventing disease and being a reasonable and efficient use of health system
resources.[1, 2] In the February 2019 adult immunization schedule, a number of
vaccinations were recommended for the general US adult population, including: an annual
influenza vaccine, a one-time dose of tetanus-diphtheria-acellular pertussis vaccine (Tdap)
coupled with a decennial tetanus-diphtheria (Td) booster, two different vaccines against
pneumococcal diseasel, and a vaccine to prevent herpes zoster (or shingles) for all adults
aged 50 years and older.[4] Beyond the general population of adults, a number of adult
vaccination recommendations also address populations with additional indications for some
vaccines, such as pregnant women, health care workers, and individuals with
immunocompromising conditions.[4]

Even with these recommendations, vaccination coverage among adults remains low in the
United States.[5, 6] In 2011, the National Vaccine Advisory Committee issued
recommendations for improving adult vaccination coverage levels and identified financial
impediments as one category of barriers to adult vaccination.[7] In 2016, the National Adult
Immunization Plan established a goal of improving access to adult vaccines, including an
objective to assess financial barriers to providing vaccinations by researching the total costs
of providing vaccination services in a provider setting.[8]

A number of studies have documented that physician practices feel they face financial
challenges in providing adult vaccination, such as inadequate reimbursement, delays in
receiving reimbursement, uncertainty in forecasting vaccine needs, and substantial expenses
in acquiring and maintaining a vaccine stock. Practices noted that these challenges have
made them consider stopping or limiting provision of vaccination services.[9-12] Given
these financial concerns, there is a recognized need to develop a better understanding of the
economics of vaccination.[8] Similar concerns were raised by pediatricians several years
ago, leading to the development of a business case for provision of pediatric vaccination
services (last revised in 2012). This business case supported the goal of achieving maximum

1At the June 2019 meeting of the ACIP, the recommendation for pneumococcal vaccinations among adults was changed to the
following: “ACIP recommends PCV13 based on shared clinical decision making for adults 65 years or older who do not have an
immunocompromising condition and who have not previously received PCV13. All adults 65 years or older should receive a dose of
PPSV23”.[3] CDC, ACIP. ACIP Recommendations, June 2019 Meeting Recommendations. 2019.
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vaccination coverage of children by assisting pediatric practices in receiving full payment
for their direct and indirect costs of vaccinating patients including payments for overhead
expenses.[13] A separate business case is heeded for the provision of adult vaccination,
because the adult vaccination schedule is complex with both age-based and risk-based
recommendations.[6] While the volume of vaccinations given in adult practices is less than
in pediatric practices, vaccinations remain an essential and recommended primary care
service for adult patients. Our study seeks to assess how the costs of providing vaccinations
compare with vaccination-related payments to understand the profitability and business case
for physician practices to provide adult vaccination services.

MATERIALS AND METHODS

Data Collection

Recruitment of practices for participation in the study was conducted in four cities each in a
different state. Cities were selected based on the distribution of wages for medical
professionals. Two cities were identified from the top tercile and two from the bottom
tercile.[14] Using Google Maps, a web-based search of each city was conducted to identify
potential family medicine (FM), internal medicine (IM), and obstetrician and gynecologist
(OB-GYN) practices to recruit. Across the four cities, more than 250 practices were first
contacted via a postal letter and a follow-up phone call. Practices were eligible for the study
if the practice self-reported providing five or more vaccinations per week. Initial recruitment
produced low response rates, particularly among OB-GYN practices. We then used the
American College of Obstetricians and Gynecologists professional directory to identify
additional OB-GYN practices. OB-GYN response rates remained low, so we recruited
additional OB-GYN practices from an unrelated study that was already being conducted by
two of the study co-authors. Our final convenience sample consisted of 19 practices from
nine states. All but one of the FM and IM practices were from the same two cities. Each OB-
GYN practice was from a different city. The sample included six FM practices, six IM
practices, and seven OB-GYN practices. Appendix table Al presents summary information
on the sample of practices including size, geography, and fraction of patients covered by
Medicaid and Medicare.

The study consisted of three components: a management survey, a time-motion study, and a
finance survey. Each component focused on collecting a different part of the cost or revenue
data associated with vaccination services at the practices. We collected data from
participating practices between March 2017 and October 2017. The study was intended to be
conducted outside of influenza vaccination season (typically September — March), because
the financial viability of adult vaccination during peak influenza vaccination season is more
widely accepted given the lower cost of influenza vaccines relative to other adult vaccines
and increased volume of vaccinations during that time.[11] However, because of delays in
recruitment, one OB-GYN and one FM practice were observed during early influenza
vaccination season in October 2017. Not all practices could provide data for all study
components: the management survey was completed by 19 practices, the time-motion study
was conducted in 16 practices, and the finance survey was completed by 16 practices. A
total of 13 practices completed all three study components and were included in our
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analysis. Six of these 13 practices self-reported being part of two larger health systems that
obtained negotiated prices for vaccines, other vaccination supplies (e.g., syringes), and
private-payer payment rates.

The management survey and time-motion study were used to estimate the costs of providing
vaccination and these results have been described in an earlier publication.[15] In the finance
survey, practice finance staff were asked to provide the following information for each
vaccine offered by the practice: purchase price per dose; number of doses purchased and
used in the previous year (2016); payment amounts for vaccine doses and vaccine
administration from each payer; and the percentage of patients at the practice covered by
each payer. Among the practices that were part of a larger health system, this information
was provided by an administrator from each of the two participating health systems. This
study was reviewed by the RTI institutional review board and determined not to be human
subjects research.

Using data collected in the management survey, time-motion study, and the finance survey
we estimated the revenue, costs, and income (i.e., revenue minus costs) to assess the
profitability of providing adult vaccinations. All values are reported in 2017 U.S. dollars.
Due to the small sample size, the results presentation focuses on median values.

Annual Revenue—We calculated total payments across all payer types for the total
number of adult vaccine doses and vaccine administrations in the past year. The calculation
of the total annual number of adult vaccine doses in the past year was reported by practices
in the finance survey and was adjusted for several factors, including: (1) the collection of
data components outside of influenza vaccination season; (2) whether or not the practice
reported data at the health system level; and (3) whether or not the practice was a FM
practice serving both pediatric and adult patients,. Complete details on these adjustments are
available in Appendix A.

In the finance survey, practices reported the percentage of their patients that were covered by
different payers (i.e., Medicare, Medicaid, or specific private insurance). We assumed the
percent of vaccine doses and administrations that were paid for by each payer type was
equal to the percent of patients in the practice that were covered by each payer.

Annual Costs—The time-motion study and management survey collected data on staff
time and materials costs related to adult vaccination. The methodology and results on the
cost estimates are described in detail in an earlier manuscript.[15] The earlier study
presented weekly costs, so for this study we converted all costs to annual values (see
Appendix A for details). In the present study, we added data on the purchase price per
vaccine dose. Because it is a common question among practitioners, we conducted a
preliminary comparison of median purchase price per dose and median payment for the
vaccine dose. Then to better compare estimated costs with revenues, we organized costs into
two categories that correspond to the two types of payments received for vaccination
services: vaccine dose costs and vaccine administration costs. We defined the vaccine dose
cost as the sum of the purchase price per vaccine dose, any costs to forecast and purchase
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vaccines, and costs to store and manage inventory. We defined the vaccine administration
cost as the sum of costs to review charts for vaccination and interface with the state
immunization information system, counsel and vaccinate the patient, document vaccination,
and bill and reconcile payments. All vaccination costs except dose purchase price were
assumed to be the same across vaccine types.

Annual Income—We computed the total annual income from vaccination for each
practice by subtracting annual costs from annual revenue for the vaccines administered in
the past year. We calculated total annual income and subtotal income associated with
vaccine doses and with vaccine administrations. We also calculated income per vaccination
by dividing total annual income by the number of vaccines they administered. We reported
median income by practice type.

Table 1 presents information on the practices in the final analysis sample, including 3 small
practices and 10 larger practices. Geographically, the practices were in the southern and
western regions of the United States. All practices had less than 30% Medicare patients and
less than 20% Medicaid patients with most having 0% Medicare and Medicaid patients. All
participating practices were in urban areas. Payer mix appears to be different across wage
terciles. All practices in the high wage tercile had 0% Medicare and Medicaid patients,
whereas three of four practices in the low wage tercile had 20% Medicare patients and 9%
Medicaid patients. The mean annual number of adult vaccine doses administered was 3,267
in FM practices, 1,506 in IM practices, and 1,019 in OB-GYN practices (Table 2). Most
vaccines administered were for influenza (50% in FM practices, 43% in IM practices, and
59% in OB-GYN practices) and tetanus-containing (Td or Tdap) vaccines (30% in FM
practices, 45% in IM practices, and 26% in OB-GYN practices).

Table 3 presents median cost for time associated with the vaccine administration payment
and payments for vaccine administration. Among FM and IM practices, the median
administration payment was greater than median administration cost for all payer types.
However, payments from Medicaid were substantially lower than those from private payers
and Medicare. Among OB-GYN practices, costs for vaccine administration were
substantially higher than payments received from Medicaid, approximately equal to
payments received from Medicare, and lower than payments received from private payers.

Table 4 presents median cost for time and equipment associated with the dose payment,
vaccine dose price, and payments for vaccine dose. Payments for vaccine administration
were similar across practice types with the exception of OB-GYN practices, which received
a lower median payment from Medicaid and a higher median payment from private payers.
Stratified by payer type, payments were greater than vaccine dose prices for all vaccines for
Medicare (out of 5 vaccines paid for at participating practices), 9 vaccines for Medicaid (out
of 14 vaccines paid for at participating practices), and 16 vaccines for private payers (out of
21 vaccines paid for at participating practices). Results show that practices reported
receiving Medicare payments for 5 vaccines. Appendix Table Al presents the range of prices
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paid for each vaccine dose, and Appendix Table A2 presents the range of payments received
for each vaccine dose.

Table 5 presents estimates of average annual vaccinations given as well as median annual
income and income per vaccination, stratified by practice type and wage tercile. By practice
type, the median annual income for adult vaccinations was $90,343 for FM practices (range:
$3,968 to $249,628), $28,267 for IM practices (range: —$32,659 to $141,034) and $2,886 for
OB-GYN practices (range: —$73,451 to $23,820). By wage tercile, the median annual
income was $97,196 for practices in high cost areas (range: $-73,451 to $249,628), $4,325
for practices in middle cost areas (range: —$38,782 to $16,481) and $3,031 for practices in
low cost areas (range: -$32,569 to $3,968). Median income per vaccination was similar for
FM and IM practices ($21.55 and $21.88, respectively) and lower for OB-GYN practices
($5.15). Vaccination services produced a positive income for 4 out of 4 FM practices, 3 out
of 4 IM practices, and 3 out of 5 OB-GYN practices.

DISCUSSION

Results from this study provide insight into vaccination-related income. Estimates in this
study generally show vaccination can be profitable for FM, IM, and OB-GYN practices.
Results showed substantial variation in both total annual income and income per vaccination
both across and within practice types. Variation in income per vaccination seemed to be
related to observed differences in cost and revenue per vaccination, whereas the variation in
total annual income seemed to also be related to differences in the number of vaccinations
given. A previous study has found that costs of vaccinations were lower in practices that
administered more vaccines, due to economies of scale, and that spent less time with patients
who, after consultation, chose not to receive a vaccination.[15] These cost drivers also have
an effect on income, and suggest that practices may be able to increase income by better
implementing processes such as standing orders and provider reminders to ensure that all
vaccinations are given to patients according to the recommended schedule approved by
ACIP.

Differences in revenues appear to be affected by several factors. In particular, payer mix,
which is the percent of patients that carry each payer, had a substantial effect on the revenue
of a practice due to the differences in payments among private payers, Medicare, and
Medicaid. Payments for vaccine administration were comparable between Medicare and
private payers, but were substantially lower from Medicaid. A similar pattern was observed
in dose payments. Medicare payments for vaccine administration varied more by practice
type than might be expected, which could be related to the geography of our sample since
location is a primary factor for variations in Medicare and Medicaid payments. Differences
in payments by payer may make it difficult for some practices to sustainably offer
vaccination services, depending on the payer mix at a given practice. Payer mix across
practices and payment variation across geographies are important considerations for
policymakers seeking to reduce barriers to vaccination supply and increase adult vaccination
rates. Practices reported receiving Medicare payments for 5 vaccines (covered by either Part
B or Part D) despite vaccine recommendations for the Medicare population including more
vaccines. Because Medicare coverage includes vaccines covered under Part B (medical
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insurance) and Part D (prescription drug benefit), Part D vaccines are only minimally
administered at FM, IM, and OB-GYN practices as the billing for Part D covered vaccines is
more easily done by pharmacies. This distinction between the types of Medicare coverage is
important for practices to consider based on their patient population.

Another factor affecting revenue is the mix of vaccines given at a particular practice (i.e. the
percentage of doses of each vaccine administered by the practice) due to differences between
dose price and payment across vaccines. Differences between dose price and payment may
make it difficult for practices to offer all vaccines. This is an important consideration for
policymakers seeking to improve adult vaccination rates of any vaccines that may fall into
this category. It is important for practices seeking to ensure the financial viability of their
vaccination program to better understand cost and revenue drivers of each vaccine offered in
their practice. Many practices, particularly IM and OB-GYN practices, may not stock all
recommended vaccines because they are given infrequently. However, results demonstrate
that these vaccines may still be profitable and by stocking them, practice may be able to
increase economies of scale, reducing costs.

This study is subject to several limitations. First, family practices did not separate vaccines
used for adults from those used for children, so we made assumptions about the distribution
of vaccines that were given to both children and adults. Second, annual payments received
for vaccines depend on the mix of payer types and we could not ascertain the precise mix of
payer types for vaccine doses. While it is possible these issues may have resulted in an under
or over-estimate of total annual income, the direction and extent of any bias is unknown. In
addition, all prices were self-reported and may have included manufacturer or group
purchasing discounts, particularly given that many of the study practices were part of larger
health systems.[16] Second, we may have omitted certain management costs absorbed by the
health system for the 6 practices that reported being part of a larger health system. Costs that
would otherwise be incurred by the practice such as time spent on ordering or billing were
underreported or not reported by the individual practices if they were incurred at the health
system level; this would underestimate the costs of vaccination in these practices since we
only observe costs to the practice and overestimate income. We did not distinguish between
Medicare Part B and Part D, which may affect results if payments are different between the
two. We conducted sensitivity analyses to test these assumptions, and they did not impact
conclusions (Appendix Table A3). We observed and surveyed only 13 practices and our
sample was not be representative of all practices providing adult vaccination. For example,
many of the practices in our sample had 0% of their patients covered by Medicare or
Medicaid while in the total population 17% are covered by Medicare and 19% are covered
by Medicaid.[17] While not generalizable to the broader population of practices, these
results indicate that the practices that provide healthcare to adults in our sample can generate
profit from the provision of adult vaccines.

CONCLUSIONS

Practices that provide healthcare to adults have expressed concerns over the financial aspects
of vaccination for adults such as inadequate or delayed reimbursement.[9, 10, 18] Income
associated with vaccination can be difficult to quantify, because costs incurred for staff time
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specific to vaccination-related activities are difficult to assess and vaccine and payer mix
must be carefully examined. This study collected the detailed cost and revenue data
necessary to estimate the income associated with vaccination and determined that at the
median all practice types receive at least a small positive net-revenue. Some financial
concerns of providers appear to be validated by our study, such as reimbursement for
specific vaccines being insufficient to cover prices paid for the vaccine. However, our overall
finding remains that adult vaccination appears to be a financially viable healthcare service
that can be provided by adult-focused physician practices.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1:
Practice Characteristics
Practice ID Practice Size® Censuf) WageTerciIec % Medicared % Medicaidd
Region
M AE Larger West High 0 0
FM B Larger West High 0 0
FMC Larger South Middle 19 14
EM D¢ Larger South Low 28 9
M AE Larger West High 0 0
M B¢ Larger West High 0 0
M ct Small South Low 28 9
M D¢ Small South Low 28 9
OB-GYN A Larger South Middle 0 0
OB-GYNB Larger South High 0 0
OB-GYNC Larger West Middle 2 20
OB-GYN D Larger South Low 0 0
OB-GYN E Small West High 0 0
Notes:

Z Small = 1-2 physicians; larger = 3+ physicians

b'For census region definitions see https://www.census.gov/geo/reference/gtc/gtc_census_divreg.html

C'Wage terciles were determined by the distribution of wages for medical professionals (doctors, nurses, and physicians assistants).[14]
d’Percentage of patients with Medicare and Medicaid were self-reported in the finance survey.

e . A ) . .
Practices from two participating health systems that reported finance information for the group as a whole.

1duosnuey Joyiny

1duosnuen Joyiny

Vaccine. Author manuscript; available in PMC 2020 September 30.


https://www.census.gov/geo/reference/gtc/gtc_census_divreg.html

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Yarnoff et al.

Median Number Adult Vaccines Administered Annually and Vaccine Mix, by Practice Type

Table 2:

a y IM OB-GYN
Vaccine Type (n=4) (n=4) (n=5)
Median Number of Adult Vaccines Administered Annually (563'_256211) (25%’_1362 49) (231620270)
50% 43% 59%
Influenza (39-58%) | (39-46%) | (42-83%)
3% 2% 13%
HPV (0-5%) (0-5%) (0-32%)
T 20% 30%
(0-61%) (0-61%) NA
Tda 10% 15% 26%
P (0-29%) (0-29%) (13-51%)
5% 3%
PPSV23 (0-9%) (0-5%) NA
7% 6%
PCV13 (0-12%) (0-12%) NA
1% 1%
MCv (0-3%) (0-3%) NA
c 1% 1%
Hep AB (0-4%) NA (0-7%)
1%
MMR (0-4%) NA NA
1%
Zoster (0-4%) NA NA
Notes:

a . i . .
Percentages across vaccine types within practice type may not add up to 100% due to rounding.

Page 11

Family practices, on average, administered an additional 1,507 pediatric vaccines per year. The percentages listed for each vaccine are for adult

vaccines only.

[ . . .
Hepatitis A and B vaccines were only captured together due to reporting error.

d’Abbreviations: FM = Family Medicine; IM = Internal Medicine; OB-GYN = Obstetrics and Gynecology; HPV = Human Papillomavirus; Td =

Tetanus and Diphtheria; Tdap = Tetanus, Diphtheria, and Pertussis; PPSV = Pneumococcal Polysaccharide Vaccine; PCV = Pneumococcal

Conjugate Vaccine; MCV = Meningococcal Conjugate Vaccine; Hep AB = Hepatitis A and B; MMR = Measles, Mumps, and Rubella; NA = not

applicable.
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