
DOI: 10.1542/peds.106.5.1031 
 2000;106;1031-1039 Pediatrics

H. Fox and Dennis D. Wallace 
Vidya Sharma, Stephen D. Simon, Janice M. Bakewell, Edward F. Ellerbeck, Michael

 Factors Influencing Infant Visits to Emergency Departments

 http://www.pediatrics.org/cgi/content/full/106/5/1031
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275. 
Grove Village, Illinois, 60007. Copyright © 2000 by the American Academy of Pediatrics. All 
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
publication, it has been published continuously since 1948. PEDIATRICS is owned, published, 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly

 by on July 10, 2009 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org/cgi/content/full/106/5/1031
http://pediatrics.aappublications.org


Factors Influencing Infant Visits to Emergency Departments

Vidya Sharma, MBBS, MPH*; Stephen D. Simon, PhD*; Janice M. Bakewell, BA‡;
Edward F. Ellerbeck, MD, MPH§; Michael H. Fox, ScDi; and Dennis D. Wallace, PhD§

ABSTRACT. Objectives. To follow the 1995 birth co-
hort of infants, born in the State of Missouri, through
their first birthday to: 1) examine their rates of visits to
emergency departments (EDs), 2) identify predictors of
any ED visit, 3) examine rates of nonurgent ED visits, and
4) identify predictors of nonurgent visits.

Methods. This was a retrospective population cohort
study. Using deterministic linkage procedures, 2 data-
bases at the Missouri Department of Health (DOH; (the
patient abstract database and the birth registry database)
were linked by DOH personnel. International Classifi-
cation of Diseases, Ninth Revision-Clinical Modification
codes for ED visits were classified as emergent, urgent, or
nonurgent by 2 researchers. Eight newborn characteris-
tics were chosen for analysis. Negative binomial regres-
sion was used to examine the rates and predictors of both
total and nonurgent ED visits.

Results. There were 935 total ED visits and 153 non-
urgent ED visits per 1000 infant years. The average num-
ber of visits was .94, with 59% of infants having no visits,
21% having 1 ED visit, and 20% having 2 or more visits.

Factors associated with increases in both total and
nonurgent ED visits were Medicaid, self-pay, black race,
rural region, presence of birth defects, and a nursery stay
of >2 days. Significant interactions were found between
Medicaid and race and Medicaid and rural regions on
rates of ED use and nonurgent use.

The highest rate of ED use, 1.8 per person year, was
seen in white, rural infants on Medicaid, and the lowest
rate (.4 per person year) was seen in urban white infants
not on Medicaid. The highest rates of nonurgent use, .3
per person year, were among urban and rural Medicaid
infants of both races and among black infants on com-
mercial insurance. The lowest nonurgent rate, .04 per
person year, was seen in white urban infants on commer-
cial insurance.

Conclusion. Infants in the State of Missouri have
high rates of ED visits. Nonurgent visits are only a small
portion of ED visits and cannot explain large variations
in ED usage. Increased ED use by Medicaid patients may
reflect continuing difficulties in accessing primary care.
Pediatrics 2000;106:1031–1039; infants, children, emer-
gency department, nonurgent, Medicaid.

ABBREVIATIONS. ED, emergency department; NHAMCS, Na-
tional Hospital Ambulatory Medical Care Survey; ICD-9-CM,
International Classification of Diseases, Ninth Revision-Clinical Modi-
fication; DOH, Missouri Department of Health; CI, confidence
interval.

Large volumes of patients continue to seek care
in emergency departments (EDs). The 1996 Na-
tional Hospital Ambulatory Medical Care Sur-

vey (NHAMCS)1 estimated an annual rate of 34.2
visits per 100 persons in the general population. Ap-
proximately 60 000 children seek emergency care
each day in the United States.2 Children under the
age of 15 years have a high rate of utilization at 35.1
per 100 persons and account for 23% of all ED visits.
A study on ED use in Ontario, Canada3 found that
35.2% of children 0 to 5 years of age had 1 or more
visits in the previous year and an adjusted odds ratio
for making an ED visit of 2.45 relative to the 11- to
15-year groups. A breakdown for infants in the 0- to
1-year group was not reported.

Infants under 1 year of age represent a unique
subgroup within the 0- to 5-year group. Their med-
ical needs are quite different, ie, a fever in this age
group may be more ominous and a respiratory ill-
ness may give rise to greater morbidity. Yet data
documenting ED use in the first year of life are
sparse. The few studies4,5 on the subject are limited
in describing the population that actually presented
to the ED. Evidence suggests that patterns of ED use
are established as early as the first year of a child’s
life.6 From a societal and policy perspective, it is
important to document utilization rates in this pop-
ulation and identify characteristics that may be help-
ful in predicting utilization.

The primary function of EDs is to treat patients
with serious illnesses or injuries, but many ED visits
involve care for nonurgent problems.7 Some children
use EDs as their usual source for sick care.8 Various
estimates regarding nonurgent care in children 0 to
15 years of age range from 15%9 to a high of 61%2 of
all ED visits. Children in this age group are thought
to have the highest rate of nonurgent care. Reasons
for the disparity in estimates seem to be attributable
to: 1) a lack of consensus in the literature on the
definition of emergent/urgent care,10–12 2) a lack of
consistency in the methodology used to determine
urgency,13–16 and 3) differing perspectives among
physicians, payors, and patients on the urgency of
visits.17–19

The decision to seek care in an ED is complex, and
its explanation involves the consideration of many
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factors. Some factors shown to influence choices to
seek care through an ED include lack of a primary
care provider, restricted office hours, limited access
to weekend care, lack of transportation, exposure to
violence, lack of a telephone, other barriers to care,
and illness thought to be beyond the expertise of
the normal caregiver.20 Data in infants regarding
urgency of visit are lacking, and estimates derived
from predominantly adult or older child data may
not be generalizable to this population.

A consistent, reproducible method to collect data
on nonurgent visits in infants must be developed to
examine the complex issues surrounding nonurgent
care for infants in the ED. A population perspective
is essential because studies focusing only on patients
who visit the ED miss out on important information
to be gathered from the patients who do not visit the
ED. Large administrative databases have been used
to track health care utilization,21 pediatric hospital-
ization,22 and hospitalization trends23 in children.
Strategies for linking of large databases have allowed
outpatient procedures to be analyzed in large admin-
istrative databases24 as well as classifying avoidable
morbidity in infants.25

We designed this study using existing databases to
follow a population cohort of infants from birth
through their first birthday to describe their ED uti-
lization. In addition, we developed and used a clas-
sification for visit urgency based on diagnostic codes
from the International Classification of Diseases, Ninth
Revision-Clinical Modification (ICD-9-CM) for the ED
visit. This procedure allowed us to examine rates of
nonurgent ED visits by this cohort. The primary
objectives for the study were to: 1) examine the rates
of visits to the ED by this cohort of infants, 2) identify
predictors of any ED visit, 3) examine the rates of
nonurgent ED visits, and 4) identify predictors of
nonurgent visits.

METHODS

Study Design
This study was a retrospective population cohort study de-

signed to examine ED utilization rates and nonurgent ED utiliza-
tion rates of infants who were born in the State of Missouri and
were Missouri residents during the 1995 calendar year. We used
deterministic linkage procedures to construct a longitudinal data-
set from 2 databases for this cohort of infants.

Databases
To identify the cohort and study the outcomes of interest, 2

databases at the Missouri Department of Health (DOH) were
accessed and linked by the DOH for use in this study: 1) the
patient abstract database for the calendar years 1995–1996 contain-
ing a total of 87 718 hospital records, and 2) the birth registry
database for the calendar year 1995 containing a total of 72 804
records. Figure 1 represents the linkage of the databases.

The patient abstract database contains hospital records. Hospi-
tals in the State of Missouri are mandated by law to provide the
state with data on every patient encounter in the hospital. Some of
these data are sent directly to the state by the hospitals, and some
are sent through the hospital association. The database included:
1) all outpatient visits, 2) all inpatient visits, 3) all ED visits, and 4)
all transfers of the newborn to a higher level nursery. It excluded:
1) the birth hospitalization record, and 2) records for infants .365
days of age. Variables abstracted from the hospital records in-
cluded demographic, clinical, procedural, and payment data. De-
mographic variables included name, age, sex, race, residence, and
social security number. Clinical variables included principal diag-

noses, additional diagnoses, and E codes for injury. Procedural
variables included ICD-9-CM codes or all procedural codes (Cur-
rent Procedural Terminology-4). Payment variables included all
expected sources of payment.

The birth registry database contains all Missouri resident live
births in the State of Missouri that are reported to the Bureau of
Vital Records. This database included all Missouri resident live
births and excluded out-of-state births and military births. Vari-
ables abstracted included demographic variables on the infant,
mother, and father; clinical variables on the infant such as birth
weight; presence of birth defects; diagnoses for any newborn
conditions; procedural variables for any procedures performed in
the nursery; and payment variables, such as expected sources of
payment.

Linkage Procedures
Linkage of the 2 datasets was performed by the DOH. To

develop a link between the birth registry and the hospital records
dataset, the name fields in both datasets were edited, eg, all letters
changed to upper case and blanks and apostrophes removed. The
hospital records data were organized into sets based on last name,
first name, birth date, and sex, with all records having the same
values for each of these variables considered to represent the same
infant.

Deterministic linkage procedures26 were followed. This method
was judged suitable as the data were of relatively high quality
with few ties generated. Using SAS, Version 7 (SAS, Cary, NC), a
succession of linkage criteria were implemented attempting to
identify the proper birth record for each hospital record. For each
criterion used, over 90% of birth records have a unique combina-
tion of variables. For example, 99.9% of birth records have a
unique combination of child’s first name, last name, date of birth,
and sex, and 92% are unique if the birth date is dropped.

Linkage began with the most stringent criteria (primary vari-
ables: exact first name, last name, birth date, and sex). Records
unlinked on these criteria were passed through a series of linkage
attempts in which a substitution of 1 variable was made. Second-
ary variables used were: phonetically simplified last name for
exact last name, first 3 letters of first name for exact first name, or
transposed month and day of birth for exact birth date. When a
substitute variable was introduced, remaining variables were re-
quired to match exactly. Tertiary variables were zip code of resi-
dence and the name and location of the hospital recorded for the
earliest hospital visit. Tertiary variables were used only to dis-
criminate among multiple potential linkages.

After the hospital records were linked to the birth records, all
visits except ED visits were excluded from the linked database as
were all infants born out-of-state and all military births. All infants
who died before discharge from either the birth hospital or a
neonatal intensive care nursery were also excluded. All personal
identifiers were then removed from the database and a single
summary was made for each infant. Linked final databases pro-
vided the source of all the analysis and the infant was our unit of
analysis.

Classification of Diagnoses for Urgency of Visit
ICD-9-CM codes for the ED visits were classified as emergent,

urgent, or nonurgent. Classification of the codes was performed in
4 stages: 1) review of the literature on classification of ED visits, 2)
a double-blinded preliminary classification, 3) discussion of dis-
agreements, and 4) arrival at a final classification.

Review of the Literature on Classification of ED Visits
The literature provides no consensus regarding what consti-

tutes a nonurgent visit. Different methods used have been shown
to lead to discrepant conclusions as to what is an appropriate
visit.16 Even the terminology is inconsistent with use of nonemer-
gency,13,27 nonurgent,7 and inappropriate.9 In a policy statement
on “Bona Fide Emergency Defined,”14 the American College of
Emergency Physicians included the judgment of the prudent lay
person seeking care in assessing appropriateness. In this study we
combined this prudent lay-person definition with previously de-
scribed implicit subjective criteria.17 These criteria consisted of
asking the questions: 1) Would the patient’s condition have been
worse if they had not been seen for 24 hours?, and 2) Did the
patient need a history, physical, or other ancillary data to rule out
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a condition that could have led to a worse outcome if not seen
within 24 hours? The goal of the classification was to identify
groups of patients of decreasing severity in each category as
previously described.28

An emergent diagnosis was defined as a diagnosis that is life-
or limb-threatening or a potential critical condition, which could
worsen if not treated promptly. These diagnoses require immedi-
ate attention (eg, meningitis). An urgent diagnosis was defined as
one that is not immediately life-threatening, but, which, if un-
treated, may progress to an emergent condition. Patients in this
category may require examination or ancillary data to rule out
conditions, which if untreated within 24 hours may lead to a
worse outcome (eg, acute bronchiolitis). A nonurgent diagnosis
was defined as one that could be seen and managed in a primary
care setting 24 hours later without harm to the patient (eg, upper
respiratory tract infection). In cases where more than 1 diagnosis
was recorded for the visit, the first 3 diagnoses were categorized
and the highest level of severity was used in the classification.

A preliminary double-blinded classification was performed by
a pediatric emergency physician and a pediatric emergency med-
icine fellow. All diagnoses occurring .20 times in the database
were selected for classification. All excluded diagnoses were also
reviewed by a clinician to ensure that no rare but important
diagnosis (ie, meningitis) was inadvertently excluded. A total of
208 different diagnoses were classified.

Disagreements were discussed between the 2 physicians to
arrive at a consensus. When disagreements persisted, a final clas-
sification was obtained by using a third pediatric ED physician,
this physician unaware of each physician’s preliminary classifica-
tion, picked 1 of the 2 choices for a final classification.

Outcome Variables
Primary outcome variables were: 1) the total rate of ED use, and

2) the rate of nonurgent ED use.

Independent Variables
Based on a literature review, 8 newborn characteristics that

might account for variations in infant utilization of EDs were
chosen for analysis. All variables were selected before any data
analysis was performed. Variables were:

1. 5-minute Apgar scores categorized into 2 categories: 8 or more
and 7 or less. Apgar scores were designed to monitor transition
from fetal to infant life but have been used as a proxy indicator
of perinatal asphyxia in infants.29

2. Insurance status at birth categorized into 3 groups: commercial,
Medicaid, and self-pay groups.

3. Sex.
4. Race divided into 2 categories: white and black. Very small

numbers of other races were excluded from the analysis.
5. Birth weights were categorized into 3 groups consistent with

those used in the literature: normal birth weight (.2500 g), low
birth weight (1500–2500 g), and very low birth weight (,1500
g).

6. Total length of stay in all nurseries to include transfer to a
higher level nursery, were categorized into 5 groups: 1 to 2
days, 3 to 4 days, 5 to 7 days, 8 to 14 days, and .15 days.

7. The place of residence was classified into 3 regions: major
metro, minor metro, and nonmetro (rural) regions, based on
existing Missouri regional planning commission areas.30

8. The presence of birth defects. An infant was considered to have
birth defects if any congenital anomalies (740–759 ICD-9-CM

Fig 1. Linkage procedures and results of link-
ing databases by the DOH.
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codes) were recorded in the birth record. We excluded some
that we considered to be minor anomalies examples were:
specified congenital anomalies of the lacrimal passages, acces-
sory auricle, patent ductus arteriosus in infants (,2500 g or 37
weeks’ gestation), absence/hypoplasia of the umbilical artery,
tongue tie, Meckel’s diverticulum, undescended testicle (if in-
fant ,2500 g or ,37 weeks’ gestation), polydactyly, cervical rib,
other specified anomalies of the skin, and unspecified anomaly
of the integument.

Statistical Analysis
Our modeling strategy started with simple descriptive statistics

using the infant as our unit of analysis. We then examined single
variable models, considered multivariable models, and finally
interaction models. Our objective was to find a model that gave
good predictions of total and nonurgent ED visits.

Our analysis compared annual rates of ED use in the first year
of life for this population cohort. Rates were calculated using
person year as a denominator. Negative binomial regression was
used to predict rates of ED visits and nonurgent ED visits. A
negative binomial model allows for extra variation, compared
with a Poisson regression model.31 This extra variation could
occur, for example, if we assume that each infant has a unique
random rate of ED visits. Candidate predictor variables for these
models included: Apgar scores, insurance status at birth, race, sex,
birth weight, length of stay in the nursery, region of residence, and
the presence of birth defects. We started with single variables, then
added potential covariates sequentially to the model beginning
with the most significant ones until all covariates were significant
at P , .05. In the final model, interactions involving Medicaid,
which seemed important from our initial descriptive analysis,
were included. All interactions that were included were signifi-
cant at P , .05. We conducted the statistical analysis using STATA,
Version 6.0 (STATA, College Station, TX).

RESULTS

Linkage Results
Of 87 718 hospital visits for which linkage was

attempted by the DOH, 82 692 (94.3%) were linked to
the birth registry and 5026 visits (6%) could not be
linked (Fig 1). Linkage rates for ED visits were 94%.
Successful linkage rates in the literature linking large
administrative databases have ranged from 91%32 to
95%.24 A methodology combining deterministic and
probabilistic linkage methods resulted in a 99% link-
age.33 Ninety-two percent of linkages were made
based on an exact match on the primary variables or
an exact match on primary variables with a tie-break-
ing match on tertiary variables. Of the 82 692 hospital
visits a total of 17 154 of inpatient and outpatient
visits, visits by military infants, and those born out-
of-state were excluded, resulting in a final database
of 65 538 ED visits. Of the 72 804 birth records that
were linked, a total of 2761 records were excluded
because they were military births, births occurring
out-of-state, or because the infants died before dis-
charge from the hospital. Of the population of 70 043
births, 29 082 infants (41%) were in the final database
and noted to have 1 or more ED visits. The remaining
40 961 infants were not in the final database and
were presumed to have had no ED visits.

Agreement on Classification of Diagnoses
The database contained a total of 1414 separate

diagnoses, of which 208 separate diagnoses occurred
20 or more times in the database. Consequently,
project personnel classified only 208 diagnoses, rela-
tive to the urgency of visits. Visits were rated based
on the highest level of urgency for any of up to 3

diagnoses recorded for each visit. When the final
classification was applied to the first 3 ICD-9-CM
codes of each visit, a total of 61 924 visits (94.5%)
were categorized, based on 1 of these 208 diagnoses.
Table 1 shows the agreement among the researchers
in classifying these diagnoses as emergent, urgent, or
nonurgent. The 2 researchers agreed on the classifi-
cation of 172 diagnoses: they classified a total of 29
diagnoses as emergent, 105 diagnoses as urgent, and
38 diagnoses as nonurgent. There was disagreement
in 36 diagnoses, which accounted for 9% of the total
visits that were classified. Of these 36 diagnoses, the
final classification resulted in a higher level of ur-
gency being selected in 19 separate diagnoses and a
lower level of urgency in 17 diagnoses. The final
classification of the 208 diagnoses resulted in 9% of
the visits being classified as emergent, 74% as urgent,
and 17% as nonurgent. Examples of emergent diag-
noses included meningitis, septicemia, cardiac arrest,
and intussusception. Examples of urgent diagnoses
included acute bronchiolitis, pneumonia, and nonin-
fectious gastroenteritis. Nonurgent diagnoses in-
cluded thrush, impacted cerumen, umbilical hernia,
and impetigo. Examples of discordant diagnoses
were “nasal and sinus disease not elsewhere classi-
fied,” “unknown cause morbidity and mortality,”
and “acute nasopharyngitis.”

Admission to the hospital resulted from 16% of
visits for conditions classified as emergent, 6% of
visits classified as urgent, and .8% of visits classified
as nonurgent. There was an 83% agreement between
the 2 researchers on the categories of diagnosis (n 5
208). Agreement beyond that expected by chance
(weighted k) was .8 (95% confidence interval [CI]:
.72–85). This level is considered substantial.34,35

Description of the Cohort
Characteristics of the cohort are provided in Table

2. Of infants in this cohort, 51% were male, and 83%
were white. There were 39% who had Medicaid cov-
erage at birth, 56% had commercial insurance, and
5% were self-pay; 8% of infants on Medicaid had a
subsequent commercial insurance ED visit and 6%
had a subsequent self-pay visit.

Rates of Visits to the ED
Of this cohort, 59% had no visits, 21% had 1 ED

visit, and 20% had 2 or more visits. There were 935
total ED visits per 1000 infant years. The highest rates
of 1.8 per person year were seen in Medicaid white
infants living in rural areas. The lowest rates were

TABLE 1. Agreement Between Two Physicians on Classifica-
tion of the Level of Urgency of 208 ED Diagnoses

Researcher 1 Total

Emergent Urgent Nonurgent

Researcher 2
Emergent 29 10 39
Urgent 5 105 11 121
Nonurgent 10 38 48

Total 34 125 49 208

Weighted k. Correlation coefficient estimates based on 208 obser-
vations. Value .79 (95% CI 5 [.72,.85]).
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noted in infants who were on commercial insurance,
were white, and lived in urban areas (.4 per person
year).

Predictors of Rates of ED Visits
Factors that were found to be significant (P , .001)

predictors of ED use in the negative binomial regres-
sion model included insurance at birth, race, rural
region of residence, the presence of birth defects, and
length of stay in the nursery as shown in Table 3.
Most of the very low birth weight infants stayed .2
weeks in the nursery. This colinearity makes it diffi-
cult to disentangle the effect of very low birth weight
and extended length of stay in these models. None of
the other variables showed as much correlation.

Two interactions, Medicaid/region and Medic-
aid/race, were found to be significant at (P , .001)
and were retained in the final model. These interac-
tive effects are shown in Fig 2. When adjusted for
birth defects, length of stay in the nursery and birth
weight, rates for black and white infants on Medicaid
were similar (1.7 and 1.8), but for infants in the
commercial and self-pay groups, race effects seemed
stronger with a 70% elevation in rates for black in-
fants. Similarly, when adjusted for birth weight,
length of stay in the nursery, and birth defects, the
rates for infants on Medicaid stayed fairly similar
(1.7 and 1.8) between the rural and urban areas, but

for infants on commercial insurance, region effects
were stronger and the rate of ED visits was 30%
higher in the rural areas than in the urban areas
(.4–.7). Infants in the self-pay group had a 20%
higher rate in rural areas.

Rates of Nonurgent ED Visits
Of the total cohort (n 5 70 043), 12% of infants

made at least 1 nonurgent visit. Of all infants making
any ED visits (n 5 29 082), 29% made at least 1
nonurgent visit. The rate of nonurgent ED visits was
153 per 1000 infant years. Similar high rates of .3 per
person year were noted among all Medicaid infants
regardless of race or region of residence. Black in-
fants with commercial insurance, living in rural ar-
eas, and self-pay black infants from urban areas had
similar high rates. The lowest rate of .04 per person
year was noted in white infants who were on com-
mercial insurance and who lived in urban areas.

Predictors of Nonurgent Visits
Factors that were found to be significant (P , .001)

predictors of nonurgent ED use in the negative bino-
mial regression model included insurance status at
birth, race, rural region of residence, and the pres-
ence of birth defects as shown in Table 4. The effect
of the length of stay group 3 to 4 days was significant
at (P 5 .004) and the length of stay group 5 to 7 days
was significant at (P 5 .001). The effect of 2 length of
stay groups (8–14 days and .2 weeks) was not sta-
tistically significant (P 5 .08 and P 5 .16). This is
probably because of the small sample size in these
groups, but the effect was consistent with the other
length of stay groups and, therefore, included in the
final model.

Several interactions, such as Medicaid/region and
Medicaid/race, were found to be significant at (P ,
.001) and were retained in the final model. These
interactive effects are shown in Fig 3. When adjusted
for birth weight, birth defects, and length of stay in
the nursery, rates for black and white infants on
Medicaid were similar at .3, but self-pay black infants

TABLE 2. Description of the Cohort of 70 043 Infants Born in
the State of Missouri in 1995

Sex
Male 51%
Female 49%

Race
White 83%
Black 15%
Other 2%

Birth weight
Normal birth weight* 92%
Low birth weight† 6%
Very low birth weight‡ 2%

Residence§
Major metro 57%
Minor metro 17%
Rural 26%

Birth defects
Present 5%

Insurance\
Medicaid 39%
Commercial 56%
Self-pay 5%

Length of stay in the nursery
1–2 d 77%
3–4 d 16%
5–7 d 3%
8–14 d 2%
.15 d 2%

ED visits
No visits 59%
1 visit 21%
2 or more visits 20%

Nonurgent visits
1 or more 12%

* Normal birth weight (.2500 g).
† Low birth weight (1500–2500 g).
‡ Very low birth weight (,1500 g).
§ Based on the Missouri Planning Commission regional codes.
\ Insurance status at birth.

TABLE 3. Factors Found Significant in the Multivariate Neg-
ative Binomial Regression Model Comparing Incident Rate Ratios
on Total Visits to the ED*

Variable Incidence
Rate Ratios

95% CI

Insurance status at birth†
Medicaid 3.17 3.10,3.25
Self-pay 1.39 1.31,1.47

Length of stay in the nursery‡
3–4 d 1.10 1.03,1.10
5–7 d 1.20 1.13,1.28
8–14 d 1.23 1.15,1.32
.2 wk 1.35 1.25,1.46

Region of residence§
Nonmetro 1.32 1.28,1.35

Birth defects\ 1.41 1.34,1.49
Race (black)¶ 1.51 1.47,1.56

* All variables significant at P , .001.
† Relative to commercial.
‡ Relative to 1–2 days stay in the nursery.
§ Relative to major/minor metro region.
\ Relative to no birth defects.
¶ Relative to white.
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had a 20% elevation (.1 vs .3), and a 10% elevation
(.1 vs .2) was noted among black infants on commer-
cial insurance. The interactive effects on region were
less marked; when adjusted for birth weight, length
of stay in the nursery, and birth defects, the rates
for infants on Medicaid and commercial insurance
showed a 6% elevation, and the self-pay group had a
4% elevation in rates in rural compared with urban
areas.

DISCUSSION
This study demonstrates that infants in the State of

Missouri have high rates of ED visits. Of infants in
this population cohort, 41% made at least 1 ED visit,
and 1 in 5 infants born in the state visited the ED 2 or
more times in the first year of their life. Infants ,1
year of age seem to have rates 3 times higher than
any other previously reported category in the
NHAMCS. Because this population seems to have
unique characteristics and high rates of utilization,
consideration should be given to tracking and re-
porting these data separately in future surveys.

Reliability and Validity of the Classification Scheme
Our study demonstrated a smaller percentage

(17%) of nonurgent visits than some studies,11 but
was consistent with other studies.9 We used the ICD-
9-CM patient diagnostic coding system for classify-
ing the severity of the visit. Presentation of trivial
and serious diseases in infants may be similar, using
presenting symptoms instead of discharge diagnosis
may have resulted in a different classification of se-
verity, but this type of data are not always consis-
tently or reliably available. ICD-9-CM codes may not
always be reliable or valid36 and may be limited by
errors.37–39 Over time the documentation of these
codes seems to have become more reliable. A recent
study,22 which reviewed the first ICD-9-CM code
compared with the first written discharge diagnosis
in children, showed a 97% concordance. This valida-
tion of ICD-9-CM codes has been demonstrated in

Fig 2. Interactions for Medicaid by race and Medicaid by region on total rates of ED visits adjusted for birth weight, birth defects, and
length of stay in the nursery. The interactions significant at (P 5 .001).

TABLE 4. Factors Found Significant in the Multivariate Neg-
ative Binomial Regression Model Comparing Incident Rate Ratios
on Nonurgent Visits to the ED

Variable Incidence
Rate Ratios

95% CI

Insurance at birth*
Medicaid 4.09 3.89,4.30
Self-pay 1.75 1.57,1.96

Length of stay in the nursery†
3–4 d 1.09 1.03,1.16
5–7 d 1.21 1.08,1.36
8–14 d 1.12 .99,1.28
.2 wk 1.10 .96,1.27

Region of residence‡
Nonmetro 1.50 1.43,1.58

Birth defects§ 1.24 1.13,1.37
Race (black)\ 1.60 1.51,1.70

* Relative to commercial insurance.
† Relative to 1–2 days stay in the nursery.
‡ Relative to major/minor metro region.
§ Relative to no birth defects.
\ Relative to white.
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other studies.40,41 We sought to minimize some of the
geographic and time biases in coding by making our
comparisons over a relatively short period (1 year)
and restricted to a small area (Missouri). Another
measure of the validity of our classification was the
proportion of children who were admitted. Admis-
sions decreased with the severity of the category
(from 16% for emergent to .8% for nonurgent visits)
consistent with other studies.42–44 In contrast to other
studies,15,45,46 we were able to get a substantial
agreement on classification among the researchers.
We believe that we were able to achieve better agree-
ment by studying a well-defined group with a nar-
row age range (0–1 year). Most of the visits in this
age group consisted of only a few diagnoses, which
made classification simpler.

The strengths of this study include: 1) this is a
population-based study measuring ED utilization
based on a defined number of infants born in the
state, 2) person level data were used to calculate rates
of ED visits, 3) classification of severity was checked
for reliability and validity by interrater reliability
and rates of admission to the hospital, 4) this classi-
fication of severity allowed for the examination of
patients with nonurgent visits to the ED as a sub-
group, and 5) multivariable analyses allowed for
adjustment of several covariates.

Caveats of this study include: 1) this is a study of
associations rather than of cause and effect; 2) limi-
tations of linking large databases apply, some pa-
tients presumed to have no visits may not have been
linked, but given our high rate of linkage this num-

ber is likely to be small; 3) reliability and validity of
the ICD-9-CM codes were not checked by a chart
review; and 4) we only evaluated the patients’ insur-
ance status at birth.

Effect of Medicaid
The effect of Medicaid on ED utilization by chil-

dren has been controversial. Some studies show in-
creased utilization for sick care,47,11 whereas other
studies have not found it to be a significant predic-
tor.48–50 One study showed an increased utilization
by commercially insured patients for minor illness
and injuries, compared with self-pay and Medic-
aid.51

In this study, Medicaid coverage was the most
important predictor of both the total and nonurgent
rates of ED visits. In the entire cohort, patients on
Medicaid made more visits (1.7) than did self-pay (.7)
and patients on commercial insurance (.4). This is
consistent with the negative binomial regression
model, which showed a threefold rate for ED visits
after adjusting for confounding variables. The effect
for nonurgent visits is stronger than for total visits,
which indicates that Medicaid has an effect on non-
urgent visits above and beyond it’s effect on total
visits.

The data used in this study were from 1995. At that
time Medicaid in Missouri was a state-run program,
it was mostly a fee-for-service model with a man-
aged care demonstration project in Jackson County.
In late 1995 MC Plus, a managed care model, was put
into place in some regions of the state. In 1997 Mis-

Fig 3. Interactions for Medicaid by race and Medicaid by region on nonurgent rates of ED visits adjusted for birth weight, birth defects,
and length of stay in the nursery. The interactions significant at (P 5 .001).
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souri expanded MC Plus to a statewide Medicaid
managed care model. Eligibility for Medicaid has
expanded to 225% of poverty and the numbers of
Medicaid recipients in Missouri has shown a greater
than twofold increase in the last decade. In 1998 there
was a reduction in Medicaid enrollment attributed to
the impact of Welfare reform. At the end of 1998 the
State Child Health Insurance Program was started in
Missouri resulting in a further expansion in Medic-
aid enrollment. We would expect that these expan-
sions, which should result in reducing financial bar-
riers and improving access, would lead to decreases
in ED utilization. But the impact of Medicaid man-
aged care on ED visits has been mixed with some
studies documenting a decrease52–55and others
showing no change.10,22,56 It seems that managed
care alone may not affect utilization patterns in Med-
icaid patients. The structure of the delivery system
with the availability of after-hours care and the im-
pact of discontinuous insurance on access to and
continuity of care need to be considered.

Nonurgent ED visits may represent a failure of
appropriate primary care. It is important when pol-
icy strategies, such as managed care, are put in place
that, along with rates of ED visits, nonurgent ED
visits also be monitored to see whether the strategy
results in keeping sick patients out of the ED. People
generally use EDs because they consider them ap-
propriate sites; they are convenient and other sources
of care cannot be used or are inaccessible at the time
they are needed. We did not analyze the time of the
ED visit or the day of the week that the visit oc-
curred; such analyses may have helped to further
examine the issues of timely access to care for poor
children and children on Medicaid. Recent changes
in Medicaid managed care generally have not been
designed to increase access to weekend and evening
coverage. The growth of after-hours clinics and ur-
gent care centers for commercially insured patients
suggest that patients are not willing to wait for ap-
pointments when faced with a sick child. The ques-
tion then remains as to where is the best place and
who should provide these acute care nonurgent ser-
vices.

One solution may be to use EDs. Separate lower
acuity areas have been designed in some EDs to see
nonurgent patients. One study57 estimated that the
true costs of nonurgent care in the ED are very low
and a cost-savings of a referral to physicians’ offices
on nights, weekends, and holidays would occur only
if the marginal cost of providing these services was
,$25 in physicians’ offices. The single mother or the
executive who uses the ED for their child’s nonur-
gent care to avoid taking time off from work may
indeed be using resources efficiently with a value not
measured by looking at costs alone. With the expan-
sion of information systems, it is easier to arrange
follow-up and for primary care physicians to be in-
formed about their patient’s ED visit, thus preserv-
ing continuity of care.

In addition, we found some significant interactions
with Medicaid and race and Medicaid and region on
both the overall rates of utilization and nonurgent
use. Medicaid seems to have attenuated regional and

racial differences in both the total and nonurgent
rates of ED visits. In this study Medicaid patients of
both races had similar visit rates and rates of nonur-
gent use, but among the non-Medicaid groups, there
seemed to be a stronger race effect with black pa-
tients having higher visit rates and nonurgent use
relative to white infants.

Medicaid patients had similar total and nonurgent
rates of ED use in both urban and rural areas, but the
commercial group and self-pay groups seemed to
show stronger regional effects. Rural infants who
were either self-pay or who had commercial insur-
ance had an elevation in their rates of nonurgent use,
once again raising the issues of barriers that are
greater in rural areas.

Poverty is more prevalent in rural areas and
among blacks, and this increased utilization by self-
pay rural and black patients may, in fact, represent
utilization by a group for whom the only option
would be care in the ED. In addition, persons in rural
areas have less total access to care and even if a
family does have insurance, health care facilities
other than EDs may be unavailable.

CONCLUSION
This study demonstrated high rates of ED utiliza-

tion by this cohort of infants. Total rates of utilization
and nonurgent use were affected by predisposing
factors, such as region and race; enabling factors,
such as Medicaid; and need factors, such as extended
length of stay in the nursery and birth defects. Non-
urgent visits were only a small portion of total ED
visits and cannot explain large variations in ED us-
age. In this cohort Medicaid seemed to decrease re-
gional and racial differences in utilization compared
with the commercial and self-pay groups, but it does
not seem to have created the network of primary care
services or the sustained educational programs that
need to occur for reductions in ED visits.56 It seems,
therefore, that we have a system in place that helps in
attenuating predisposing factors; we need now to
design systems with the elasticity to be responsive to
patients’ perceptions of emergencies, while provid-
ing continuity of care.
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