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Abstract

IMPORTANCE—In recent years, across the United States, many school districts have cut on-site
delivery of health services by eliminating or reducing services provided by qualified school nurses.
Providing cost-benefit information will help policy makers and decision makers better understand
the value of school nursing services.

OBJECTIVE—To conduct a case study of the Massachusetts Essential School Health Services
(ESHS) program to demonstrate the cost-benefit of school health services delivered by full-time
registered nurses.

DESIGN, SETTING, AND PARTICIPANTS—Standard cost-benefit analysis methods were
used to estimate the costs and benefits of the ESHS program compared with a scenario involving
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no school nursing service. Data from the ESHS program report and other published studies were
used. A total of 477 163 students in 933 Massachusetts ESHS schools in 78 school districts
received school health services during the 2009-2010 school year.

INTERVENTIONS—School health services provided by full-time registered nurses.

MAIN OUTCOMES AND MEASURES—Caosts of nurse staffing and medical supplies incurred
by 78 ESHS districts during the 2009-2010 school year were measured as program costs. Program
benefits were measured as savings in medical procedure costs, teachers’ productivity loss costs
associated with addressing student health issues, and parents’ productivity loss costs associated
with student early dismissal and medication administration. Net benefits and benefit-cost ratio
were calculated. All costs and benefits were in 2009 US dollars.

RESULTS—During the 2009-2010 school year, at a cost of $79.0 million, the ESHS program
prevented an estimated $20.0 million in medical care costs, $28.1 million in parents’ productivity
loss, and $129.1 million in teachers’ productivity loss. As a result, the program generated a net
benefit of $98.2 million to society. For every dollar invested in the program, society would gain
$2.20. Eighty-nine percent of simulation trials resulted in a net benefit.

CONCLUSIONS AND RELEVANCE—The results of this study demonstrated that school
nursing services provided in the Massachusetts ESHS schools were a cost-beneficial investment
of public money, warranting careful consideration by policy makers and decision makers when
resource allocation decisions are made about school nursing positions.

During the past few decades, several major changes in our society have greatly increased
the demand for school nursing services, including a rise in the number of students with
chronic health conditions and mental health problems,~5 an increase in the number of
students with special care needs, and improved medical technology. As a result, school
nursing services have expanded greatly from their original focus of reducing communicable
disease-related absenteeism to providing episodic care, managing chronic health conditions,
caring for students with disabilities, promoting health behaviors, enrolling children in health
insurance and connecting them with health care providers, tracking communicable diseases,
and handling medical emergencies.® These services may be provided more promptly if a
school nurse is in the school. The National Association of School Nurses’ states that every
school-aged child deserves a registered nurse, and every school should have a full-time
school nurse all day, every day; however, many schools across the United States do not
meet this recommendation. Only 45% of the nation’s public schools have a full-time on-site
nurse; 30% have one who works part-time, often dividing his or her hours between several
school buildings; and 25% have no nurse.8

School nursing services are typically funded with education dollars. When budget cuts
occur, school nurses are often the first to be let go because few states mandate a nurse to be
in every school. In recent years, across the country, many districts have cut school nursing
services by eliminating nurses, reducing their hours, or replacing them with untrained
employees.®10 These cutbacks could have a negative effect on the health of millions of US
children, including those who have chronic diseases, have a low socioeconomic status, and
depend on medical devices and daily medications.
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A growing body of research has examined the effect of school nursing services on students
and teachers. On-site school nursing services were effective in improving student health1!
and student attendance,2:13 reducing early dismissals'4~16 and reducing teacher time spent
on dealing with student illness or injury.17.18 However, to our knowledge, no study has
assessed the economic impact of school nursing services. The objective of this study was
to conduct a case study of the Massachusetts Essential School Health Services (ESHS)
program to demonstrate the cost-benefit of school health services delivered by full-time
baccalaureate-prepared registered nurses.

Analytical Framework

A societal perspective and standard cost-benefit analysis methods!® were used to assess
the costs and benefits of school nursing services delivered by full-time registered nurses

in the ESHS schools compared with a scenario involving no school nursing services.

The “no school nursing services” scenario is hypothetical, in which we projected medical
procedure costs, teachers’ productivity loss costs associated with addressing student health
issues, and parents’ productivity loss costs associated with student early dismissals and
medication administrations when no professional nursing services were provided at schools,
given that student needs for health services remain unchanged. We also estimated teachers’
productivity loss costs associated with addressing student health issues and parents’
productivity loss costs related to student early dismissals in the ESHS scenario. The
differences in those costs between the 2 scenarios were costs averted or savings resulting
from school nursing services and were measured as program benefits. Costs of school
nursing services incurred during the 2009-2010 school year were measured as program
costs, which included school nurse salary, fringe benefits, and costs of medical supplies.
Net benefits and the benefit-cost ratio of school nursing services in the ESHS schools were
calculated. All costs and benefits were in 2009 US dollars.

The major data source of this study was the 2009-2010 ESHS program report, which
provides a detailed summary of school health services that took place in 78 districts during
the school year.20 Between September 1, 2009, and June 30, 2012, a total of 1157 full-time
registered nurses in 933 schools reported 4 946 757 student health encounters and 99 903
school staff health encounters. School nurses performed 1 016 140 medical procedures and
administered 1 191 060 doses of medication. After assessment and/or treatment by a school
nurse, 6.2% of students were dismissed from school early due to illness or injury. In addition
to the ESHS data, some published estimates from the existing literature also were used in
this study. Institutional review board approval was not required for this study.

Medical Procedure Costs

As shown in Table 1, school nurses performed 22 types of medical procedures during the
school year. Many of those procedures are customarily provided in a traditional medical
care setting (eg, clinic or hospital). These procedures or treatments refer to activities
provided for a preexisting condition, which usually requires a physician order. They are

an indicator of skilled nursing care and not activities that are part of a nursing assessment to
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determine nursing interventions.?! These reported procedures demonstrated the professional
services needs that the students had during school hours, and the needs for most of these
procedures would not change regardless of whether a school nurse was present. In the
scenario involving no school nursing services, we assumed that these procedures would
have been performed by physicians or nurses in a medical setting, resulting in medical

care costs. Although some procedures or treatments might be addressed by parents outside
of school hours when no school nurse is available (eg, nebulizer treatment), most cannot

be provided by a nonprofessional during school hours. To estimate medical care costs
associated with those procedures, we first identified Current Procedural Terminology or
Healthcare Common Procedure Coding codes for those procedures (see code descriptions in
the eTable in the Supplement). We then used these codes to obtain medical cost estimates of
both Medicaid and non-Medicaid insurance for those procedures (see details in Table 1). On
the basis of student insurance information provided in the ESHS report, we calculated the
weighted mean costs of Medicaid and non-Medicaid insurance. We used the weighted mean
costs for the base-case analysis and the range of the mean costs £20% for the sensitivity
analysis.

Parents’ Productivity Loss Costs Associated With Student Early Dismissal

Several published studies have compared the number or percentage of students sent home
by school nurses vs unlicensed personnel. Wyman1® assessed the number of students in

a Midwest urban public school district who were dismissed from school early for illness

or injury with or without contact with a school nurse. Data were collected for 3% weeks
from 6 schools with 3132 students in kindergarten through grade 12. The comparison was
between the days with and without an on-site school nurse. The study found that 58 students
were dismissed with and 167 without a school nurse contact. Pennington and Delaney4
conducted a similar study in Kentucky, collecting data for 5 months from 2100 students

in kindergarten through grade 12. They compared early dismissals between the hours with
and without an on-site school nurse and found that of the students sent home, 5% had

been seen by a school nurse vs 18% seen by unlicensed school staff. The results of these 2
studies indicate that the dismissal rate without a nurse can be 3 times higher than that with
a school nurse. According to the ESHS report, 6.2% of students visiting the nurse office
with an illness or injury were dismissed early from school compared with 11.0% of students
who were dismissed or stayed in a health or counselor office in 50 non-ESHS schools. The
non-ESHS schools had at least 1 part-time school nurse in every school, with a slightly
higher student-to-nurse ratio than did the ESHS schools (466:1 vs 412:1). Therefore, the
true dismissal rate in the ESHS schools when no school nurse was available should be at
least higher than the 11.0% experienced in the non-ESHS schools when a part-time nurse
was available. If we apply the 3 times difference from the 2 studies mentioned earlier, the
dismissal rate without a school nurse contact may well be 18.6% (3 times the dismissal rate
of 6.2%). To be conservative, we used the midpoint of 11.0% and 18.6% for our base-case
analysis and a range of 11.0% to 18.6% for the sensitivity analysis.

To estimate productivity costs of parents, we used a published estimate of annual mean
earnings of $36 20619 to calculate the value of a lost hour of work. The value of a lost hour
of work for all adults is $18. The ESHS program did not collect data on the number of
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school hours students missed per early dismissal. The study by Wyman1® showed that 42.3%
of the early dismissals due to illness or injury occurred in the first half of the day and 57.7%
were in the second half. For simplicity, we used a mean of 3 hours (half a school day) for
our base-case analysis, with a range of 2 to 4 hours for the sensitivity analysis. The costs of
parents’ productivity loss were calculated as the product of the number of health encounters,
early dismissal rate, the number of school hours missed per early dismissal, and the value of
a lost hour (Table 2).

Parents’ Productivity Loss Costs Associated With Medication Administration

According to the ESHS report, school nurses in the 78 ESHS districts administered

a mean of 119 106 doses of medication to students per month, including 59.9%

scheduled prescription medications, 14.5% as-needed prescription medications, and 25.6%
nonprescription medications written by school physicians.29 The fact that those medications
were administered during school hours proved that students had to take those medications
during school hours regardless of whether a nurse was present. The Massachusetts regulation
requires a school nurse to be on duty in the school system while prescription medications
are administered by delegated unlicensed school personnel. Thus, it is reasonable to assume
that parents have to go to school to administer medications if there is no school nurse in

the school system. However, to generate conservative benefit estimates, in the base-case
analysis, we assumed that parents only need to come to school to administer prescription
medications, thereby using 74.4% of the total number of doses (both scheduled and
as-needed prescription medications) for our base-case analysis, with a range of 59.9%
(scheduled prescription medications) to 100% (all medications administered during school
hours) of the total number of doses for the sensitivity analysis. For the base-case analysis,
we assumed that parents have to spend a mean of 30 minutes for each medication
administration at schools, which includes travel time and time spent at school. For the
sensitivity analysis, a range of 15 to 60 minutes was used. The annual costs of parents’
productivity loss associated with medication administration was calculated as the product of
the annual number of doses of medication administered, the number of hours parents incur
for medication administration at school, and the value of a lost hour (Table 2).

Teachers’ Productivity Loss Costs

Although the ESHS program did not collect information on the time teachers spent on health
issues, 2 recent studies provide valuable information on this topic. Baisch et al® published
the results of a cross-sectional study on the amount of time school staff spent on student
health issues before and after a nurse was assigned to their school. Data were collected

from 634 school staff members (565 teachers) of 11 schools (elementary, middle, and high
schools) in a large urban school district in a major Midwestern city. Teachers reported a
mean decrease of 20 minutes per day (26 minutes before and 6 minutes after having a school
nurse). Hill and Hollis!” conducted a cross-sectional study to assess the association between
hours of having a school nurse present and hours the teacher spent on managing health
issues. Data were collected from a 2-year survey of elementary school teachers in 1 county
of western North Carolina, where nearly 50% of students are eligible for free or reduced
meals. In year 1, school nurses spent 2 hours per day and teachers spent 80 minutes per day
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managing health issues. In year 2, school nurses spent 3.6 hours per day and teachers spent
46 minutes dealing with health issues.

Because our study focused on the difference between having a full-time registered nurse
providing health services and having no school nursing services, we used the humber of
minute estimates from the study by Baisch et all8 in this analysis. For the sensitivity
analysis, we varied the difference of 20 minutes from 0 to 40 minutes. The costs of teachers’
productivity loss were calculated as the product of the total number of teachers, the annual
number of hours the teachers spent addressing health issues, and the mean hourly pay and
fringe benefits per teacher (Table 2).

Sensitivity Analysis

Results

In our base-case analysis, there is uncertainty caused by the assumptions used and parameter
estimates derived in the previously published studies. To test how those assumptions and
parameter estimates affected the main results, we conducted a multivariate sensitivity
analysis on all major parameters as stated earlier. Monte Carlo simulation of 10 000 trials
was performed using @RISK (Palisade Corp). Parameter values for each simulation trial
were selected randomly from a plausible range identified assuming a uniform distribution of
values for teachers’ time spent on health issues and a triangular distribution of values for all
other parameters.

Table 3 summarizes the base-case results. During the 2009-2010 school year, at a program
cost of $79.0 million, the ESHS program in 78 districts prevented an estimated $20.0 million
in medical care costs, $28.1 million in parents’ productivity costs, and $129.1 million in
teachers’ productivity costs. As a result, the program generated a net benefit of $98.2 million
to society. For every dollar invested in the program, society would gain $2.20.

Table 4 shows the sensitivity analysis results. In 95% of the 10 000 simulation trials of
the multivariate sensitivity analysis, total costs averted by the ESHS ranged from $56.3 to
$302.1 million. The benefit-cost ratio ranged from 0.7 to 3.8. Eighty-nine percent of the
simulation trials resulted in a net benefit.

Discussion

The current study fills a void in the current literature by conducting a case study of an
ESHS program to examine the cost-benefit of school nursing services delivered by full-time
registered nurses. On the basis of the assumptions made and the data used in this study,
school nursing services provided in the 933 ESHS schools generated an estimated net
benefit of $98.2 million to society during the 2009-2010 school year. For every dollar
invested in the program, society would gain $2.20. Eighty-nine percent of the 10 000
simulation trials resulted in a net benefit. The results of this study demonstrated that

school nursing services provided in the ESHS schools were a cost-beneficial investment

of public money, warranting careful consideration by policy makers and decision makers
when resource allocation decisions are made about school nursing positions.
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The findings of this study suggest that from a societal perspective (not the perspective of the
school system or payers), the benefits of school nursing services may well exceed the costs
of those services. School nursing services can be a benefit to schools, families, the health
care system, and the community at large through increased student attendance, improved
teacher and worker productivity, and reduced health care costs. To achieve all those benefits,
schools must have a full-time registered nurse. In schools where education budgets are
constrained and school nursing services are low priority in education budgets, education
agencies can work with partners in the health care system to explore other funding sources
for school nursing services. Health care system partners might value their contributions to
such partnerships as a part of their community benefit investment.22

Because every school in the ESHS program had a full-time registered nurse, this study
focused on analyzing school nursing services provided by full-time registered nurses, not
part-time nurses. Data reflective of school nursing services provided by part-time nurses
would be needed to perform such an analysis. Other services provided by the ESHS nurses
were not accounted for in this analysis, such as connecting students to health care and
insurance providers, identifying undiagnosed conditions, and providing health education and
health promotion.20 Including these benefits or services in our analysis could result in higher
benefits than we estimated.

This study has several limitations. First, the benefits of the ESHS program were projected,
not directly measured. Second, the cost-benefit estimates generated for the Massachusetts
program may not be generalizable to other states because of the differences in teacher
salaries and other costs. Third, because we derived the estimate of teacher time spent on
addressing health issues from a large urban school system, our base-case result might be an
overstatement for a rural school system. Fourth, we made some assumptions when no data
were available for certain input parameters, such as the mean number of hours parents spent
in administering medications at school when no school nurse was present. Fifth, we were not
able to quantify the volume and associated costs for any procedures or treatments that might
have been addressed by parents outside of school hours when no school nurse was present.
Because of these limitations, we have been cautious in our approach and have carefully
conducted a multivariate sensitivity analysis by varying those major parameter estimates
over a plausible wide range.

Conclusions

To our knowledge, this is the first economic study of school nursing services, providing
results that will allow policy makers and decision makers in all sectors to better understand
the value of school nursing services. The analytical approach developed in this study can

be used by any state or district to assess the cost-benefit of its school nursing programs.
School nurses can regularly record their service activities, such as the number of encounters,
medications administered, medical procedures, and other types of services provided. The
success of data reporting in Massachusetts suggests that school nurses can do this with a
minimal burden or negative effect on the delivery of services. They can also work with other
school staff members to regularly collect data on school absence, early dismissals, and 911
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ls related to illness or injury. As these data are collected, future research could incorporate

these variables to strengthen the cost-benefit estimates of school nursing services.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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