ORIGINAL

ARTICLES

A Reduction in Emergency Department
Use by Children From a Parent
Educational Intervention

Stuart J. Yoffe, MD; Robert W. Moore, PhD; John O. Gibson, MD; Nemat M. Dadfar, DO;
Rebecca L. McKay, MA, MLIS; David A. McClellan, MD; Tse-Yang Huang, PhD

BACKGROUND AND OBJECTIVES: A substantial proportion of
emergency department (ED) visits by children are for non-urgent
care. The objective of this research is to determine whether a par-
ent-focused educational intervention can reduce non-urgent ED
visits.

METHODS: A regional hospital system (which includes a central
hospital, four satellite hospitals, and two primary care clinics) pro-
vided monthly data retrospectively from January 2006 to October
2007 on ED visits by children. The same information was provid-
ed prospectively from November 2007 to April 2009. Starting in
November 2007, a family medicine residency program affiliated
with the same hospital network distributed a 6.7 grade reading
level booklet on non-urgent care of children to the parents who
brought their children to the outpatient clinic. The number of ED
visits as a proportion of outpatient clinic visits at the residency
program was calculated for each month and compared to histori-
cal and geographic trends.

RESULTS: Long-term changes were observed only among the in-
tervention group. There was a substantial and statistically signifi-
cant reduction in ED use for non-urgent care of children. There was
also a proportional reduction in ED charges for this group.

CONCLUSION: An educational intervention among parents can
substantially reduce non-urgent ED visits for their children.

(Fam Med 2011;43(2):106-11.)

large proportion of pediatric
A:isits to emergency depart-
ents (EDs) are for non-

urgent care.! Use of EDs to provide
services to children is influenced by
many factors. Among the factors that
have been studied are family cen-
teredness (a variation on patient
centeredness in which the focus is
on the family as a whole rather than
the individual patient or the pro-
vider) in the primary care setting,?
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waiting time to be seen,® having a
medical home,* continuity of care,’
convenience (eg, travel time),’ and
availability of extended primary care
clinic hours.” Such studies are impor-
tant because non-urgent pediatric
visits make up a significant portion
of all ED visits,® and the charges for
delivering non-urgent care in the ED
are higher than in the primary care
setting.’ Further, these visits use a
highly specialized environment and

skill level with associated higher
cost to meet routine pediatric medi-
cal problems.

Possibly the most important fac-
tor that determines whether or not
parents seek care for their children
in an ED is their ability to differen-
tiate the urgent from the non-urgent
status of their child’s health prob-
lem. This is a problem of knowledge.
Parents without the knowledge to
make such differentiation lack the
competence and confidence to make
correct decisions as to whether their
child’s condition is self-limiting, can
be treated at home, should be seen
in a primary care setting, or requires
immediate attention in an ED. This
factor, like the others, has been the
subject of research. For example,
parents of children in a Head Start
program were provided with a self-
help booklet. ED visits in the fol-
lowing 6 months were reduced by
48%.° Computerized tutorials have
also been used to increase parents’
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knowledge about caring for their
young children.! Face-to-face edu-
cation in the ED instructing parents
on the importance of identifying a
primary care provider for their child
decreased ED utilization for non-ur-
gent care in a Medicaid population.
When parents seek advice, whether
from a physician or nonphysician,
prior to going to the ED, rates of ED
utilization for non-urgent care are
lower.'* Some studies focus on spe-
cific diagnoses or symptoms, such as
a fever education intervention that
reduced unnecessary return visits
to the ED.'* Therefore, we believe
a proper educational approach can
make a difference in ED utilization.

However, not every study of ed-
ucational interventions shows re-
ductions of pediatric ED use. In one
study, a pamphlet and a videotape
presentation were provided for par-
ents who had taken their child to the
ED at least twice in the preceding
year. These materials were provid-
ed while they were at the ED. Over
the following year there was no sig-
nificant difference in ED use when
compared to a control group of sim-
ilar parents. Likewise, a study of a
one-time educational intervention of
parents while in the ED did not al-
ter long-term ED utilization habits.'®
Finally, a randomized trial in which
parents of young children received
or did not receive health promotion
teaching showed no difference in ED
use over a 12-month period.!¢ Inter-
ventions vary in the degree to which
they take into account issues of lit-
eracy of parents and readability of
materials used and to cultural is-
sues, which could have substantial
effect on educational interventions
and can represent a significant con-
founding factor.

This project focuses on use of a
booklet designed to be given to par-
ents in a primary care setting. The
purpose of the booklet is to make
available to parents information
that will help them make better de-
cisions treating common, non-emer-
gency conditions. The premise of the
study is that educating parents with
this educational booklet will reduce
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the utilization of emergency depart-
ment resources by children.

Methods

The design of this research is in
the tradition of what is called “re-
alistic evaluation.””® When experi-
mental designs are not feasible for
evaluation of project interventions
due to costs or human subject con-
siderations, an alternative strategy
must be used. In realistic evaluation,
a variable or outcome of interest is
identified. The context (cultural, his-
torical, geographical, organizational,
etc) in which the observations are
being made is documented. A “mech-
anism” or intervention to change the
outcome is introduced. If no change
is observed, the inference is that the
intervention has no effect. If there is
a change that cannot be otherwise
explained, the inference is that the
intervention is having an effect on
the outcome variable. Recent ex-
amples of application of realistic
evaluation in health care settings
include reports by Lhussier et al®
and by Black.?! The design is simi-
lar to before-and-after intervention
with concurrent geographical com-
parisons with which readers may be
more familiar.

The main settings for this re-
search are a family medicine res-
idency program, the Texas A&M
Family Medicine Residency (TAM-
FMR); a community health center,
Brazos Valley Community Action
Agency (BVCAA); and a regional
hospital, St. Joseph Regional Health
Center (SJ), all located in Bryan, TX.
Data were also gathered from sur-
rounding counties to provide popula-
tion-based context and from primary
care clinics and hospitals in those
counties to provide comparisons with
other clinical settings.

The key observations of the study
were made prospectively between
November 2007 and April 2009. To
provide historical and geographic
context, data were gathered retro-
spectively for the surrounding coun-
ties and area clinics from January
2006 through December 2008.
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The variables studied were as
follows. First, we counted the num-
ber of unduplicated pediatric pri-
mary care encounters for children
ages 10 and under each month at
TAMFMR, BVCAA, and the other
clinical settings. Second, we counted
the number of emergency room dis-
charges of these children each month
at SJ and the emergency rooms in
the surrounding counties. Children
admitted for inpatient care or spe-
cial procedures were excluded from
the count. Census population esti-
mates of children age 10 and under
in each county were used to calcu-
late population-based utilization
rates. Emergency room utilization
rates were calculated as the percent
of children discharged from the ED
compared to the number seen in the
primary care setting for each month,
eg, rate of ED use = 100 X number
of children seen in the ED / number
of children seen in the PC clinic. A
ratio of the utilization rates of TAM-
FMR, BVCAA, and the other clinics
was calculated. Total and ED aver-
age charges each month were also
calculated.

The intervention took place at the
TAMFMR primary care clinic. A 20-
page booklet?? was given to the par-
ents of all children age 10 and under
with the instruction that the infor-
mation it contained could help par-
ents (1) provide non-emergency care
for their children at home and (2)
make better decisions about when
emergency services may be needed.
Content was based on a 146-page
book by the same author that had
been used in private pediatric prac-
tice. The length of the booklet was a
compromise between the more com-
prehensive book and the need to ad-
dress the most common ailments of
childhood with specific information
that parents could use.

The booklet had two versions
based on readability measures.
One version had a Flesch-Kincaid
Grade Level® readability estimate
of 6.7 and this is the edition uti-
lized for this study. Subsequently a
4.2 Flesch-Kincaid grade level read-
ability booklet has been developed
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for patients with lower literacy capa-
bilities. The language in the booklet
is informal, brand names are used
rather than generic names for over-
the-counter medications, and humor
is included as a teaching tool and to
help the readers maintain interest.
A Spanish version of the booklet was
also available. The decision to make
the booklet available at varying lev-
els of readability was based on lo-
cal perceptions of the literacy levels
of the patients seen at TAMFMR.
Readability assessment was based
on the English version only. When
translated, the Spanish version was
reviewed by Spanish-speaking clinic
staff for clarity and accuracy.

Before the intervention, a draft
of the booklet was evaluated in fo-
cus groups of both clinicians and
parents. Clinicians were asked to
evaluate the booklet’s content for ac-
curacy of information and suitabili-
ty for their patients. Their feedback
was integrated into revisions of the
booklet.

In addition, 100 parents of chil-
dren seen at TAMFMR were asked
whether they thought the informa-
tion provided was clear and under-
standable. They were also asked
whether they thought the infor-
mation would help them care for
their child at home and make bet-
ter decisions about when their child
needed to be seen in the ED. Nine-
ty percent believed that the booklet
would reduce after-hours telephone
calls. Ninety percent believed that
the booklet would reduce office vis-
its. Ninty-five percent believed that
the booklet would reduce ED visits.

Data from other clinical settings
were combined into an overall out-
come measure for non-TAMFMR
primary care clinics. These clinical
settings vary in their patient pop-
ulation characteristics. We are less
interested in comparisons between
clinical settings and more interested
in the before and after intervention
patterns of ED use, regardless of the
characteristics of the patient popu-
lations. The regional medical center
continuously markets its services in
both its urban and rural markets.
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A two-factor mixed model analy-
sis of variance was used to test the
null hypothesis that there was no
change in the TAMFMR (interven-
tion) setting when compared to the
non-intervention settings. The level
of statistical significance is .05.
This research was approved by the
Institutional Review Board of St. Jo-
seph Regional Medical Center.

Results

Figure A can be accessed at http:/
www.stfm.org/fmhub/fm2011/Feb-
ruary/Fig A Yoffe.pdf and shows
the geographic and historical con-
text in which the observations were
made. Population-based ED utiliza-
tion rates for children age 10 and un-
der from January 2006 to December
2008 are shown. The counties vary in
their rate of ED use by children. Sea-
sonal variations are evident. Trend
lines (regression) are shown that in-
dicate slight increases in use over
time in three of the counties and a
slight decrease in
one. Aside from the
seasonal variation,

there is no indica- 50

much higher than the population-
based rates shown in Figure A. Sea-
sonal variations are also evident.
The trend lines show a slight in-
crease in ED utilization during this
period, but there is no evidence of
large sustained change over time.
Figure 1 shows the utilization
rates for the intervention setting,
TAMFMR, from November 2007
through April 2009. The project was
initially scheduled to end in Octo-
ber 2008 but was extended for 6
months to allow year-to year com-
parisons to rule out seasonal varia-
tion and to assess sustainability of
the effects. By visual inspection we
see that there was a dramatic drop
in ED utilization rates by children
seen in the clinic in which the book-
let was distributed. The steepest part
of the decline occurred during the
fall and winter period when seasonal
variations shown in Figures A and
B suggest ED utilization rates at
TAMFMR should have been rising

Figure 1: TAMFMR ED Admission Percent by
Month, November 2007-December 2008
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as they were in other clinics and
communities. No decline compara-
ble to that at TAMFMR is evident
in those figures.

Figure 2 is based on a compari-
son of TAMFMR to BVCAA. The BV-
CAA utilization rates (not shown)
were generally lower than the TAM-
FMR rates. Additionally, the BVCAA
rates declined during this period as
did TAMFMR rates even though
the booklets were not distributed
in the BVCAA. The data points in
Figure 2 cover a 14-month period,
from November 2008 through De-
cember 2009. They represent the ra-
tio of TAMFMR patients’ use of the
ED to the BVCAA patients’ use of
the ED. That is, they are the ratio
of the TAMFMR rate divided by the
BVCAA rate. The downward slope of
the trend line indicates that while
both samples reduced their rate of
ED use, TAMFMR was accelerating
downward at a faster rate than BV-
CAA.

Figure C (http://www.stfm.org/fm-
hub/fm2011/February/Fig C Yoffe.
pdf) shows the average ED charges
per child, by month. Values ranged
from $405 to $1,267 per visit. While
there are wide month-to-month dif-
ferences, there is no evidence of a re-
duction of average ED charge over
time in the intervention group. Fig-
ure D (http://www.stfm.org/fmhub/
fm2011/February/Fig A Yoffe.pdf)
shows the total ED charges (in thou-
sands of dollars) for children whose
parents received the booklet. A dra-
matic reduction in total charges is
evident, as would be expected since
fewer children from TAMFMR are
being taken to the ED by their par-
ents.

Figure 3 shows the number of
children seen at TAMFMR as a per-
centage of the total number of chil-
dren seen in the SJ emergency room
for the first 14 months of the study.
Their proportion of the total dropped
from the range of one in six to one
in 25 or less.

Year-to-year changes in ED use by
children seen at TAMFMR were cal-
culated starting in November 2008
and continuing through April 2009.
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Figure 2: Ratio of TAMFMR Percent Seen in ED to BVCAA Percent
Seen in ED, With Trend Line, for the First 14 Months of the Study
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The reductions range from 55% to
81% compared to the same month
of the previous year.

The two-factor, mixed model anal-
ysis of variance showed that com-
pared to the control groups, the
decline in utilization rates by TAM-
FMR patients is statistically sig-
nificant (P<.001). Thus the null
hypothesis of no difference between
the intervention group and the con-
trol groups is rejected.

Discussion

Our findings lead us to conclude
that the intervention, in this context,
has the effect of substantially and
significantly reducing pediatric use
of the ED. This was the intent of the
intervention. Total charges for ED
use were also reduced substantially,
commensurate with the reduction of
use by the children.

As with every research design,
there are some cautions that should
be noted. In this setting, a random-
ized experiment was not feasible. Re-
alistic evaluation was chosen as an
alternative strategy. Historical and
geographic context were described
and comparisons among clinics were
made.

Unobserved factors may have ac-
counted for the findings. We judge
this to be unlikely, though further
research is always desirable. The
crucial point to keep in mind when
considering the possible effects of
confounding factors is that the pur-
pose of this research is not to make
comparisons between groups but
comparisons in condition, eg, before
intervention and after intervention.
All of the information on other set-
tings is for the purpose of providing
a context in which to place our re-
sults. Careful, purposeful consider-
ation and inquiry have not revealed
any likely confounding factors that
could account for these findings. The
close proximity of the clinics, the de-
mographic similarity of the popula-
tions studied, and the stability of the
medical programs being evaluated
all favor the conclusion that the ed-
ucational booklet induced modifica-
tion in parent behavior, resulting in

110 FEBRUARY 2011 - VOL. 43, NO. 2

Table 1: A Comparison of Features of TAMFMR and BVCAA

TAMFMR BVCAA
Distributed Booklet (Intervened) Yes No
Governance Nonprofit Program of a
organization with | community action
independent board | agency
of directors
University affiliated Yes No
Distance from SJ ED Two blocks Two miles
Physicians have admitting privileges Yes No
at SJ
Population served Generally lower Almost
income exclusively lower
income
Clinic open after hours/weekends No No
Nurse on call service offered No Yes (introduced
at about the time
observations
began)
Admitting privileges at a second Yes Yes
hospital across town that operates an
ED
Started new primary care clinic during | No Yes
observation period
Offers family medicine residency Yes No
program
Reduced ED use rates at SJ Yes Yes

TAMFMR—Texas A&M Family Medicine Residency

ED—emergency department

BVCAA— Brazos Valley Community Action Agency
SJ—St. Joseph Regional Health Center, Bryan, TX

a reduction in ED use in the study
group. Any changes in Medicaid or
other insurance coverage that oc-
curred during this study would have
affected all groups equally.

Alternate analytical approaches
could have been taken. The use of
statistical process control charts to
plot this time-dependent data might
provide more information on what
constitutes noise and what consti-
tutes significant change. This would
eliminate the need for trend lines.
The data gathered in this project are
available for those who want to at-
tempt this additional analysis.

We attribute the effects of the in-
tervention to the content of the book-
let and the manner of presentation
of that information. However, for the
booklet to be in use, it must have a
clinical advocate to instruct parents

on its use and benefits. The stronger
the advocate, we believe, the great-
er the effects of the booklet are like-
ly to be. Initially, the booklets were
distributed to the parents by the
non-nursing front office staff. Later
it became apparent that involving
both nurses and physicians in the
distribution of the booklets increased
the parents’ perceived value of what
they were being given. Nurses and
physicians were instructed on how
to present the booklet in a positive
manner, emphasizing the content
that would help them care for their
child at home. They report that most
parents were appreciative and ac-
cepted the encouragement to use it,
though in some situations the press
of time on patients resulted in ab-
breviated presentations. A total of
6,000 booklets were distributed over
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the course of the project. By the end,
all had been used.

Educating patients on how to nav-
igate the health system is important.
Our study suggests this educational
intervention allows parents to more
effectively utilize the level of care
appropriate for their child’s medi-
cal needs.

Inclusion of poetry, cartoons,
and humor made for a more read-
er-friendly environment, lowered
parental anxiety, and encouraged re-
reading material relevant to their
situation. We suggest that this book
is successful because of the increased
likelihood that it will be read and re-
read. Therefore, we feel certain attri-
butes are a necessity for a successful
educational intervention: readabili-
ty, specificity of instructions, clarity,
comprehensibility, and the ability to
create a sense of parental value for
the specific educational tool.

The comparison between TAM-
FMR and BVCAA clinics makes us
aware that there is more than one
way to produce an effect (reduce pe-
diatric ED use in this case). Table 1
shows several similarities and dif-
ferences between the two primary
care programs.

No new ED services were intro-
duced in the region during the pe-
riod of this study. However, it is
notable that during the study pe-
riod BVCAA introduced a nurse-
on-call service. BVCAA also opened
a new primary care clinic in close
proximity to another hospital that
provides ED services. We expect that
opening the second BVCAA clinic is
likely to decrease the number of chil-
dren using the SJ ED. In spite of
this unintended event, the rate of
TAMFMR decline in ER use was
still greater than that of the BV-
CAA program. These differences,
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nevertheless, weaken the validity
of comparing these two providers.
However, by providing a larger con-
text of surrounding counties and two
other primary care clinics as nega-
tive controls, we strengthen the ar-
gument that parent education with
well-designed materials and strong
advocacy can reduce dependence on
ED services for non-urgent pediatric
care. We are continuing to explore
this topic with additional research
in another study population.
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