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Abstract

This study retrospectively estimated costs for a convenience sample of school-located vaccination 

(SLV) clinics conducted in Maine during the 2009–2010 influenza season. Surveys were 

developed to capture the cost of labor including unpaid volunteers as well as supplies and 

materials used in SLV clinics. Six nurses from different school districts completed a clinic day 

survey on staff time; four of the six also provided data for materials and supplies. For all clinics, 

average per-dose labor cost was estimated at $5.95. Average per-dose material cost, excluding 

vaccine, was $5.76. From the four complete clinic survey responses, total per-dose cost was 

estimated to be an average of $13.51 (range = $4.91–$32.39). Use of donated materials and 

uncompensated volunteer staff could substantially reduce per-dose cost. Average per-dose cost 

could also be lowered by increasing the number of doses administered in a clinic.
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Introduction

Schools have been proposed as a potentially viable venue to reach school-age children for 

vaccinations routinely recommended for children and adolescents, including influenza 

vaccination (Lindley et al., 2008; Mazyck, 2010). School-located vaccination (SLV) clinics 
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are defined as clinics designed to vaccinate school-age children. These clinics are usually 

held at school, before, during, or after school hours (Centers for Disease Control and 

Prevention, 2010a). Growing interest in SLV clinics has been prompted in part by the 

expansion of the influenza vaccination recommendations, recent vaccination 

recommendations for adolescents, and by the fact that SLV clinics were held widely in 

2009–2010 for pandemic monovalent 2009 H1N1 (2009 H1N1) vaccination (Hull & 

Ambrose, 2011; Jenlink, Kuehnert, & Mazyck, 2010). Reductions in school absenteeism 

among students make SLV clinics program more promising (Graitcer et al., 2012; King et 

al., 2012). Given that resources are limited, the cost of conducting this activity is an 

important factor influencing the ability of local health departments and schools to run SLV 

clinics.

This study focuses on the cost of SLV clinics held in the state of Maine during the 2009–

2010 pandemic influenza season. Over 95% of the more than 600 schools statewide either 

conducted or participated in SLV clinics (Lorick et al., 2011). However, schools and school 

districts used different SLV clinic approaches to address local needs and challenges. For 

example, some school districts partnered with local healthcare organizations (e.g., Visiting 

Nurses Associations [VNA] or hospital systems) or in some cases, implemented SLV 

independently with limited support from the state or local health department. Most SLV 

clinics were held onsite during school hours and the majority of SLV clinics offered both 

trivalent seasonal (seasonal) and 2009 H1N1 influenza vaccines (Lorick et al., 2011). 

Decisions about how to implement the SLV clinics were made at the local level by 

communities and school districts depending on the preferences and circumstances of each 

school district and community. 2009–2010 vaccination coverage for 2009 H1N1 vaccine in 

Maine was estimated at 60% for children and adolescents 6 months to 17 years, which was 

substantially higher than the national median coverage, 37% (Centers for Disease Control 

and Prevention, 2010b).

In this study, we present estimates of the cost of staff time and materials (excluding vaccine), 

including volunteer time and donated materials, related to conducting SLV clinics among a 

nonrepresentative, convenience sample of schools in Maine. The clinic-level SLV costs are 

compared by resource type - paid and unpaid staff and material cost - and clinic size. The 

data were collected after the SLV clinics were completed; thus, the study is retrospective in 

nature. While this evaluation was designed to characterize the cost-driving or cost-saving 

factors related to conducting clinics, costs related to outside clinic activities were also 

gathered but are being reported in a separate manuscript (Beeler-Asay et al., 2012).

Method

This study was determined to be nonresearch, public health practice and program evaluation 

by the Centers for Disease Control and Prevention (Personal communication with Micah H. 

Milton, MPH, CIP, NCIRD Human Subject Advisor of CDC). To obtain general information 

and inform survey instrument development, in May 2010, we interviewed in-person or by 

phone, a convenience sample of 10 “lead nurses” or “health services coordinators” who 

played a leading role in planning and implementation of the 2009–2010 SLV clinics in their 

school districts. Survey instrument drafts were reviewed and updated based on comments 
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provided by a sample of two nurses. To obtain a sample representing varying approaches and 

partnerships (vaccination by the school nurse or vaccination performed by a VNA or 

hospital) and location (rural or urban), in early June 2010 we first invited a group of 12 

school nurses representing 11 different school districts to participate. This initial group was 

based upon recommendations by Maine CDC and DOE leadership and evaluators from the 

University of Southern Maine, Muskie School of Public Service. To increase sample size, in 

July 2010, we invited an additional 11 nurses from eight districts to participate.

The survey consists of two parts: (1) staff time and role and (2) supplies and material 

information.1 Most schools held more than one SLV clinic. However, we collected 

information about the first 2009 H1N1 vaccine clinic held in each school district; some 

schools had already conducted a seasonal influenza vaccination clinic by the time their first 

H1N1 vaccination clinic was held in late October 2009. We asked participants to consult 

records related to the H1N1 clinics such as vaccine dose reports to the Maine Center for 

Disease Control, written personal records, and other electronic records available whenever 

possible. Participants faxed or e-mailed completed surveys or study team members 

completed surveys via phone interviews.

For the labor cost analysis, staff time spent and the associated cost was categorized 

according to clinic roles. The three roles included were (1) lead nurse; (2) vaccinator; and 

(3) non-vaccinator. Under the vaccinator and non-vaccinator categories, staff were grouped 

as paid or nonpaid volunteer staff. Time spent by each category was measured in person-

hours. In order to estimate the value for staff time, we used the 2009 median wage for the 

state of Maine by occupation (e.g., registered nurse, school educators, physicians, 

secretaries) from the Bureau of Labor Statistics of U.S. Department of Labor (U.S. Bureau 

of Labor Statistics, 2010). For lead nurses, we used 75th percentile wages, as there is no 

wage data for lead school nurses. A median wage for all occupations was used for volunteers 

as we do not have any information about volunteers’ occupation. We assumed a 30% of 

fringe benefit rate for all employees.

Supplies and materials used were grouped by their source: new purchase, existing stock, or 

donation. Newly purchased materials include only newly acquired materials for the SLV 

clinics. Existing stock refers to materials already being used or purchased for replenishing 

stock for school year. Donated materials were provided free of charge to the school by 

nonschool entities such as local charities or local pharmacies. We collected price data from 

several school clinic supply vendors’ websites and used the average price for each item for 

year 2009. For all durable goods or assets such as TVs or tables, instead of purchase price, 

we used a depreciated value of the durable goods-the value lost due to its use. We 

depreciated products after 3 years with a fixed rate of depreciation (3%) assuming 15 total 

years of useful life of capital goods (e.g., televisions, tables, or other multi-use goods). We 

excluded the costs of H1N1 vaccine, needles, syringes, and sharps containers provided at no 

cost by the U.S. federal government, and seasonal vaccines provided by the state of Maine. 

The cost of additional syringes or sharps disposal containers acquired either by purchase or 

by donation was included in the cost estimation.

1.The survey instrument is available upon request.
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Survey data were de-identified and entered into a spreadsheet and tabulated for cost 

analyses. The clinic cost is the sum of labor and material cost. We calculated per dose clinic 

cost of vaccination by dividing the clinic cost by the total number of doses administered. For 

the clinics that offered both 2009 H1N1 and seasonal influenza vaccines, the sum of both 

2009 H1N1 and seasonal influenza vaccines doses was used. All labor and materials costs 

are in constant 2009 U.S. dollars.

Since we did not collect information about second dose clinics or ask responders to break 

down the number of doses given by vaccine type (inactivated or live-attenuated vaccine), we 

could not estimate the average cost per dose by these factors. Because of the small sample 

size and convenience sampling, we compare the individual clinic cost by clinic instead of 

summary statistics such as variance or 95% confidence interval.

Results

Of the 19 school districts invited to participate, six lead nurses from different school districts 

completed all surveys for their school district’s first H1N1 clinic. Among six clinics, three 

SLV clinics vaccinated students with both H1N1 and seasonal influenza vaccines at the same 

visit and the rest of the clinics with H1N1 influenza vaccine only (Table 1). Clinics were 

held between October 26, 2009, and November 12, 2009. Of the six school districts, one 

school district is located in a city, two in suburbs, one in a town, and two in rural areas 

according to the school locale type definition (National Center for Education Statistics, 

2006). The number of doses administered including both 2009 H1N1 and seasonal influenza 

vaccines ranged from 115 to 598 (mean = 386 doses). On average, 22 person-hours of the 

vaccinators (range = 15–30) and 42 person-hours of the non-vaccinators (range = 21–83) 

were spent per clinic. The ratio of vaccinator time to non-vaccinator time ranged from 0.22 

to 1.46 (mean = 0.68). In 2009 H1N1 vaccination only clinics, more vaccinators and person-

hours were used than in 2009 H1N1 and seasonal vaccination clinics. However, average time 

spent by non-vaccinators in both settings was similar. On average, one vaccinator 

administered 17 doses of vaccines per hour (range = 6–40). However, doses per vaccinator-

hour in 2009 H1N1 and seasonal vaccination clinics are higher than in 2009 H1N1 vaccine 

only clinic: 21 doses versus 12 doses (Table 1).

Average labor cost for all six clinics is estimated at $1,458 (range = $1,117–$2,312; Table 

2). In most SLV clinics, school nurses vaccinated the students with the help of either 

volunteer vaccinators or vaccinators from the local health department or the VNA. Most of 

the labor cost is associated with vaccinators including volunteer vaccinators, followed by 

non-vaccinators including school support staff. Among the six respondents, two were not 

able to provide data about supplies and materials used in SLV clinics so results are presented 

for the remaining four clinics. For supplies and material, an average of $1,369 (range= 

$1,237–$1,565) was spent. Material costs (50% of total cost) were covered by donations 

from either public health agencies or local communities.About 25% of material costs were 

from purchases for the SLV clinic program (e.g., Band-Aid, gauze, coolers for vaccine 

storage, etc.) and 25%of cost was from the use of existing supplies. For the four clinics with 

labor and materials data, the average total clinic cost is estimated to be $2,987 (range = 

$2,469–$3,724) with $ 1,618 of labor cost (54%), and $1,369 of material cost (46%). 
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Approximately, 42% of clinic cost was covered through donations and volunteer time 

(approximately 20% for volunteers and 22% for donated materials). For all six clinics, the 

per-dose average labor cost is estimated to be $5.95 (range = $ 1.87–$ 20.11; Table 2). The 

average materials cost for the four clinics with available data is $5.76 per dose (range= 

$2.51–$12.28). The average total clinic cost per dose is $13.51 (range=$4.91–$32.39) for the 

four clinics with labor and materials data.

Figure 1 shows the cost per-dose for labor for six clinics and material and total clinic costs 

for four clinics. The inverse relationship between the average costs and the number of doses 

administered is heavily influenced by the cost per dose administered in Clinic 3 where the 

fewest number of doses were administered. However, even without Clinic 3, the average cost 

appears to decrease with increasing number of doses.

Discussion

We estimated that on average SLV clinics conducted in the state of Maine in 2009–2010 cost 

approximately $3,000 (comprised of 54% of labor cost and 46% of material cost) excluding 

the cost of vaccine, needles, and syringes. Of note is that 42% of the clinic cost was 

attributable to volunteer time and donated supplies and materials. An average per-dose 

vaccination cost, including labor and materials, of four individual clinics is estimated to be 

$13.51.

A literature review identified several SLV programs held in the United States, with some 

programs having been conducted over multiple years (Hull & Ambrose, 2011). These 

programs were organized at either the state or local level (Effler et al., 2010; Hull, 2010; 

Hull, Frauendienst, Gundersen, Monsen, & Fishbein, 2008; King et al., 2006; Mazyck, 

2010; Schmier, Li, King, Nichol, & Mahadevia, 2008). Also, during the 2009–2010 H1N1 

pandemic influenza season, SLV clinics were widely held across the United States to 

vaccinate school-age children, one of the initial target groups for 2009 H1N1 influenza 

vaccination (Centers for Disease Control and Prevention, 2009; Hull & Ambrose, 2011). 

SLV clinic cost analyses have been conducted and reported for Hawaii, Minnesota (MN), 

New York City (NYC), and Alachua County in Florida and the reported cost per vaccination 

ranges from $10 to $79 excluding vaccine prices (Carpenter et al., 2007; Effler et al., 2010; 

Hull et al., 2008; Kansagra et al., 2011; Tran et al., 2010; Yoo, 2011). This wide range 

reflects various factors including the differences in the approaches to conducting SLV clinics 

and in the factors included in determining total cost. For example, some do not account for 

the monetary value of volunteer time and donated materials, or planning costs.

However, as in other SLV cost studies (Effler et al., 2010; Hull et al., 2008; Kansagra et al., 

2011; Tran et al., 2010; Yoo, 2011), the calculation with aggregated data may not capture the 

effect of the variation in the cost over individual clinics. For example, per-dose cost based on 

the aggregated cost ($11,949) and dose (1,308 doses) of four clinics with complete data is 

estimated to be $9. It is lower than our average of clinic-level per-dose cost ($13.51).

Average per-dose cost of these SLV clinics is less than the per-dose cost of SLV clinics in 

NYC (Kansagra et al., 2011) and more than the per-dose cost in MN (Hull et al., 2008). We 
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found the range of clinic-level per-dose cost estimates of Maine SLV clinics (range = $5-

$32) to be wider than expected but primarily related to one clinic. Excluding that clinic 

narrows the ranges to $5-$9. This clinic had the highest cost mostly because of the 

combination of lowest number of doses administered and highest number of non-vaccinator 

staff. Although our study valued the time of volunteers, in reality, no entity bore those costs. 

The number of staff present at any given clinic depended on many factors such as the 

school’s ability to recruit volunteers and availability of partners in the geographic area. 

Additionally, our study did not measure outcomes from other perspectives (i.e., children, 

parent, or educators) such as waiting time, school activity disruption, or satisfaction.

The inverse relationship between the average costs and the size of the clinic implies that as 

the number of doses per clinic increases, average costs falls; stated differently, additional 

doses spread the one-time or fixed costs (e.g., clinic setup and breakdown time, rental costs, 

transportation for staff, minimum number of staff per clinic, etc.) associated with conducting 

a clinic out over more doses of vaccine, reducing the overall cost to vaccinate each 

individual. In general, economic theory suggests that fixed (clinic) costs will not vary with 

the number of doses (Folland, Goodman, & Stano, 2004). For instance, a minimum number 

of people must be present to run the clinic, regardless of how many people will be 

vaccinated. Thus, with declining average costs, while total cost of a clinic may increase, the 

cost to vaccinate each individual person will decrease. The implication of this result is that 

SLV clinics probably could have reduced their average cost by increasing the number of 

students vaccinated at a clinic.

Finally, if the monetary value of volunteer time and donated materials were not included, the 

clinic-level per-dose cost would be lower (range = $2–$21) and the average clinic cost per 

dose would be $8.As suggested by Bobo, Etkind, and Talkinton (2011), the use of volunteer 

time and donated materials significantly reduces clinic cost (Tran et al., 2010). That is, 

volunteers and donations from the community are helpful to SLV sustainability in an 

economic sense. Therefore, in planning SLV clinics, assessing the availability of volunteers 

and donated supplies will ensure better cost estimates.

School Nursing Implications

Our findings suggest that school nurses should engage community stakeholders to help 

recruit both medical and nonmedical volunteers and solicit donations. In addition, nurses are 

encouraged to take part in local data collection efforts or larger studies to gain a better 

perspective on the true costs of conducting and sustaining SLV and their role in improving 

access and reducing disparities. School nurses can play a key role in providing school 

influenza vaccination opportunities to help meet the goal of educational continuity through 

improved student health and decreased absenteeism.

Limitations

This study is subject to several limitations. First, we evaluated SLV clinics during a 

pandemic year. Thus, issues related to H1N1 influenza prevention, such as more media/

public attention, could have affected the cost of SLV clinic program (e.g., more attention 

during a pandemic could lead to higher student turnout for SLV clinics and increase 

Cho et al. Page 6

J Sch Nurs. Author manuscript; available in PMC 2020 July 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



donations and volunteer support). Second, as with other retrospective surveys, our data were 

subject to recall bias. Third, as lead nurses reported staff time and materials used for other 

staff members, this method was likely to be less accurate than if other staff members had 

reported the time and materials themselves. Fourth, because we used a convenience 

sampling scheme and examined a small number of school districts’ first H1N1 vaccination 

clinics, our results are not necessarily representative of all SLV clinics held in Maine in 

2009–2010. Fifth, our per-dose clinic cost does not include overhead cost and the cost 

associated with outside clinic activities. Finally, we were not able to ascertain at what point 

adding doses of vaccine would no longer reduce average costs.

Conclusions

Despite the limitations, this study provides planners, policy makers, and school nurses with a 

range of SLV clinic costs for school districts of varying sizes. To our knowledge, this is the 

first study to assess clinic-level cost from various localities utilizing different approaches 

during a pandemic. Also, the monetary value of volunteer time and donated materials were 

estimated to provide a better understanding of the SLV cost structure. This information can 

provide a budget estimate for SLV clinic programs and plan for personnel and job tasks to 

lower costs. Further studies are needed to determine SLV clinics costs for different 

implementation approaches, and costs and revenues of billing health insurers.
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Figure 1. 
Per-dose labor, material, and total (labor plus material) cost by total doses per clinic. Note. 

Six clinics provided labor cost and only four clinics provided material cost
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