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Maternal Confidence and Emergency Department
Utilization Among Infants
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Alma Fuller, MS,‡ Suchitra Hourigan, MD,† John Niederhuber, MD,† and Vivian Hwang, MD§
Objectives: To determine if maternal confidence affects emergency de-
partment (ED) utilization in the first year of life.
Methods: This retrospective cohort study examined the Maternal Confi-
dence Questionnaire responses from a longitudinal birth cohort study and
ED visits for these subjects across all Inova hospitals from January 2012
to July 2017 for full-term children 12 months or younger at the time of visit.
Using logistic regression, maternal confidence, maternal race/ethnicity, age,
education, parity, and insurance were evaluated against Emergency Severity
Index acuity levels and ED visit frequency.
Results: Of 2429 participants in the longitudinal study, 316 subjects vis-
ited the ED and met inclusion criteria. Medicaid status was the main factor
associated with any ED visit. Low maternal confidence did not correlate
with more frequent or nonurgent ED visits. Higher maternal confidence
scores were seen in Hispanic or Latino mothers and mothers with parity
greater than 1. Hispanic or Latino mothers were more likely to have Med-
icaid and more likely to bring their child to the ED. Mothers with college
education had lower maternal confidence scores, were less likely to visit
the ED, but had higher acuity level visits.
Conclusions: Low maternal confidence did not correlate with frequent
ED visits or nonurgent visits. Medicaid status was the main factor associ-
ated with any ED visit. Hispanic or Latino mothers had higher maternal
confidence scores, were more likely to have Medicaid and more likely to
bring their child to the ED.
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E mergency department (ED) visits continue to increase at a
rapid rate across the country. The 2017 National Hospital Am-

bulatory Medical Care Survey found that the annual number of
visits in children younger than 15 years increased by 27% since
2007 with approximately 28.4 million ED visits.1,2 Infants youn-
ger than 12 months accounted for the group with the highest an-
nual ED visit rate of 95.8 visits per 100 persons per year.2 Fever,
cough, and abdominal pain were the main reasons for children vis-
iting the ED.2
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There are multiple factors that influence a caregiver's deci-
sion to bring their child to the ED. Studies have shown that factors
can be related to the child or the parent. Sharma et al3 found sev-
eral factors associated with increased total and nonurgent ED
visits in infants younger than 1 year. These factors include Medic-
aid insurance, self-pay, Black race, rural region, presence of birth
defects, and a nursery stay of longer than 2 days. Maternal factors
that have been shown to play a role in increased nonurgent ED visits
include younger maternal age, primiparous mothers, non-White
race, and Medicaid insurance.4

The association between maternal confidence and ED visits
has not been previously studied.Maternal confidence has been de-
fined as the perception mothers have of their ability to care for and
understand their children.5,6 Studies have shown that highmaternal
confidence and maternal competence are associated with low ma-
ternal parenting stress in newborn care.7 Factors, such as higher
maternal education, greater family income, increased social sup-
port, and prior caretaking experience, correlated with higher confi-
dence in mothers parenting premature infants at 4 and 8 months.6

The Maternal Confidence Questionnaire (MCQ) is a tool that
was created over 30 years ago to understand the efficacy of an in-
tervention in the Neonatal Intensive Care Unit (NICU) in mothers
and infants at 8 months after they were discharged from the hospi-
tal.8 A higher score on the MCQ correlates with a mother feeling
more competent. This tool has subsequently been validated in mul-
tiple studies and has been used to help further understand maternal
confidence in correlation with different factors such as breastfeeding,
social support, and maternal depression.8

The aim of this study was to determine if maternal confi-
dence, as demonstrated by the MCQ, is associated with ED utili-
zation in infants 12 months and younger. We hypothesized that
lower maternal confidence is associatedwith increased ED utiliza-
tion in children younger than 12 months. If maternal confidence
does play a role, this could help us further understand the factors that
influence a parent's decision to bring their children to the ED and
potentially help us develop interventions at the level of the primary
care physician to decrease ED utilization in this age group.

METHODS

Study Design/Setting
This studywas a retrospective, cohort study that took place at

3 general and 2 pediatric Inova EDs within the Inova health sys-
tem from January 2012 to July 2017. This health system serves
approximately 1.74 million residents in a 3-county suburban area
of Northern Virginia. Most participants were seen at the primary
study institution, a Level I trauma center with approximately
45,000 annual pediatric ED visits and over 10,000 annual births.

Study Participants
All subjects were recruited into the longitudinal birth cohort

study,“Inova's First 1000 Days of Life and Beyond Study,” examin-
ing the role of genetic and clinical factors in predicting childhood
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health outcomes (n = 2429, response rate 67%). Institutional review
board approval (protocol ID 15-1804) was obtained, and recruit-
ment began in 2012 with women at least 18 years of age recruited
during their second trimester of pregnancy. All women provided
written informed consent for herself and her child and were
followed up longitudinally from childbirth through their child's first
2 years of life by means of longitudinal surveys every 6 months.
Children 12 months or younger with 1 or more ED visits and had
6 month surveys completed by mothers were included. Exclusion
criteria included children with prematurity (<37 weeks gestation)
and chronic medical conditions, including syndromic conditions,
metabolic or cardiac issues, epilepsy, cancer, and those requiring
medical devices, such as gastrostomy or tracheostomy tubes be-
cause these conditions are likely to increase ED usage.

Data Collection
Information from longitudinal surveys completed at 6 months

of life by themother was collected and included self-reportedmater-
nal confidence scores measured by the MCQ and other demo-
graphic, socioeconomic and mental health data elements (maternal
age, education, parity, race, ethnicity). The survey had to be com-
pleted within 2 months of the child being 6 months to be counted
for timeline accuracy. Information regarding those childrenwho also
had an ED visit at 12 months or younger was retrospectively ob-
tained from the Electronic Health Record (EHR). Data collected in-
cluded maternal age at completion of 6 month survey, sex, ethnicity,
race, mother's education, insurance status, number of ED visits, acu-
ity of each visit and disposition. Ethnicity was categorized as: His-
panic or Latino, Not Hispanic or Latino. Race was categorized as:
Asian, Black or African American, White or Caucasian, more than
1 race, all other races, missing/declined. Insurance status was cate-
gorized as: Medicaid/Family Access to Medical Insurance Security,
Private (private, Kaiser, military, Exchange), data not available/not
insured. Mother's education was categorized as: lower than 11th
Grade, High School graduated/General Educational Development/
Associates Degree, some college or higher level of education. Acu-
ity was measured by the Emergency Severity Index (ESI) in which
level 1 indicates immediate attention, 2 emergent, 3 urgent, 4 less ur-
gent and 5 not urgent. In this study, visits were categorized as either
“urgent visit” (ESI levels 1, 2 or 3) or “nonurgent visit” (ESI levels 4
or 5). High frequency ED visit was defined as more than 1 visit dur-
ing the first year of life. If a child hadmore than 1 visit to the ED, the
visit with the most severe acuity was used to categorize that child.
Characteristics of those who went to the ED during the first year
of life were analyzed.

The MCQ is a series of 14 questions relating to a mother's
confidence in her role as a mother and her ability to understand
and care for her child (see Text, Supplemental Digital Content 1,
which describes MCQ score, http://links.lww.com/PEC/A741).8

A previous study examining maternal confidence found a mean
MCQ score = 61 and was the score used in our study to determine
low(er) versus high)er maternal confidence.9 Thus, mothers were
categorized to either have low(er) maternal confidence if the total
score was less than or equal to 61 or high(er) maternal confidence
if the total score was greater than 61 with a total possible score
of 70.

Data Analysis
SAS V.9.4 was used for all analyses. Logistic regression anal-

ysis was used to determine the general demographic and sociode-
mographic predictive variables of ED visit as well as maternal
confidence. Statistical significance was defined by a P value less
than 0.05. All outlierswere identified using boxplot graphs using in-
terquartile method and were removed before the detailed analysis.
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
Pearson's correlation coefficient was used to analyze the rela-
tionship betweenmaternal confidence among EDmothers and the
frequency and urgency of their ED visit(s). Pearson correlation co-
efficient greater than 0.7 was considered a strong correlation.

Among those who went to the ED, Wilcoxon rank-sum test
was used to assess whether there is a difference in the MCQ score
for mothers whose children get admitted to the hospital following
an ED visit as compared with those whose children do not.

RESULTS
Of the 2429 study participants in the longitudinal, cohort

study, there were 1413 who visited the ED. Subjects were excluded
based on exclusion criteria and availability of data elements of inter-
est (ie, demographics, insurance information, MCQ scores) leaving
a total of 316 (Fig. 1).

The demographic information for ED participants is shown
in Table 1. Among the 316 children who visited the ED during
the first year of life, 53.8% were male, mean age of mother was
30 years, 52.2% had mothers whowere of Hispanic or Latino eth-
nicity, 75.6% of mothers had a high school degree or higher and
53.8% were covered by Medicaid. Of participants with urgent v.
nonurgent ED visits, 156 had an urgent visit (ESI levels 2 or 3)
and 160 had nonurgent visits (ESI levels 4 or 5). There were no
participants with an ESI level 1 visit.

In this study, we did not find a significant relationship be-
tween maternal confidence and ED visits. The mean MCQ score
for ED patients was 63.2 and range of scores was 45 to 70. Low
(er) maternal confidence did not correlate with frequent ED visits
(r = −0.15) or nonurgent visits (r = −0.0147) (Table 2). Hispanic or
Latino mothers (P = 0.0092) and mothers with higher parity
(P = 0.0488) were more likely to have higher maternal confidence.
Mothers with any college education were less likely to have high
maternal confidence (P = 0.0026) (Fig. 2). Maternal confidence
was not associated with ED visits (P = 0.2804), having a pediatri-
cian (P = 0.0788), hospital admission (P = 0.0768), or Medicaid
insurance (P = 0.2537) (Table 3). Additional factors associated
with ED visits and urgent visits are shown.

Factors associated with Medicaid insurance were also ana-
lyzed (Table 3). Medicaid status was the most significant factor as-
sociated with an ED visit (P < 0.0001, adjusted odds ratio, 7.290;
confidence interval, 3.755–14.153) and high frequency ED visits
(P = 0.0164, adjusted odds ratio, 2.545; confidence interval,
1.187–5.457). Although ED visit could be predicted by a few
variables (Hispanic or Latino mother, no college) that were signifi-
cantly associated, these variables were not significant in the binary
logistic regression analyses when Medicaid was included.

DISCUSSION
This is the first study to look at the relationship between ma-

ternal confidence and ED visit rates. We hypothesized that having
lower maternal confidencewould be associatedwith increased ED
utilization in children younger than 12 months. Our hypothesis,
however, was not supported. Lower maternal confidence did not
correlate with frequent ED use or with nonurgent ED visits. We
did find that Medicaid status was the main factor associated with
ED visits as well as high frequency ED visits.

In this study, maternal confidence was measured using a pre-
viously validated tool called the Maternal Confidence Question-
naire. Although this tool has not been used before in the ED
setting, it has been used to further understand the relationships
between maternal confidence and maternal behaviors and skills
in other clinical settings, including the NICU and the newborn
period.6–8 A higher MCQ score correlates with a mother feeling
more competent in caring for her child. This survey tool was 1
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FIGURE 1. Patient selection criteria.

TABLE 1. Demographic Characteristics of ED Subjects within
Inova Health System, 2012–2017

Characteristics ED, n = 316

Male 170 (53.8%)
Mother's ethnicity
Hispanic or Latino 165 (52.2%)
Not Hispanic or Latino 151 (47.8%)

Mother's race
Asian 5 (1.6%)
Black or African-American 5 (1.6%)
More than 1 race 14 (4.4%)
All other races* 155 (49.1%)
White or Caucasian 81 (25.6%)
Unknown, declined 56 (17.7%)

Mother's age:
Mean 30 ± 5

Mother's education:
<11th Grade 77 (24.4%)
High school graduated/GED/Associates degree 64 (20.3%)
Some college or higher level of education 175 (55.4%)

Insurance status:
Medicaid/FAMIS 170 (53.8%)
Private† 146 (46.2%)
Data not available/not insured 0 (0%)

ESI level:
Level 1–3—urgent‡ 156 (49.4%)
Level 4–5—nonurgent 160 (50.6%)

*All other races include “do not know/not sure,” “Native Hawaiian or
Other Pacific Islander,” “American Indian or Alaska Native.”

†Includes Private, Kaiser, Military, Exchange.
‡There were no ESI level 1 visits.

GED, general educational development; FAMIS, Family Access to
Medical Insurance Security.
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component of a larger, longitudinal birth cohort study examining
mothers and their children for the first 2 years of life, and its use
was novel in examining the relationship between maternal confi-
dence and ED utilization in infants.

Interestingly, we found that mothers with a college or higher
level of education compared with those with only a high school
education or less had lower MCQ scores. It is not clear why more
educated mothers who bring their child to the ED would have
lower scores as previous studies have shown higher maternal edu-
cation correlating with higher MCQ scores.6 The severity of ill-
ness may have been a factor in the decision for these mothers to
bring their child to the ED because they were less likely to visit
the ED but more likely to have a higher acuity visit. Not surpris-
ingly, higher parity as previously shown was associated with higher
MCQ scores.6

When examining ethnicity we found that Hispanic or Latino
mothers had higher MCQ scores compared to not Hispanic or La-
tino mothers. One factor that may contribute to higher MCQ
scores among Hispanic or Latino mothers is increased social sup-
port within the household. Increased social support, as measured
by NET-HELP which is a scale that estimates the percent of time
family members and friends assist the mother with housework and
infant care, has been found to have a positive correlation with in-
creased maternal confidence.6 Other studies have described the
importance of social support for Latino mothers for low-birth-
weight infants as well as for children with illness and needing
medical care.10,11 Specific examples of social support within His-
panic or Latino families was demonstrated in a study which
looked at factors associated with nonurgent use of the pediatric
ED among Hispanic or Latino families.12 Focus groups were held,
and all of the parents described efforts to treat the child's symp-
toms at home before seeking care from a healthcare professional
as well as asking neighbors for advice and use of natural medicine
and seeking advice from family and friends who were still living
in their country of origin.12

Healthcare access and cultural differences in understanding
common symptoms could explain why we found that Hispanic
or Latino mothers were more likely to bring their child to the
ED. Barriers or perceived barriers to accessing health care includ-
ing lack of health insurance, cost of care, long wait times in clinic
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Correlations between Maternal Confidence and
Nonurgent and High-frequency ED Visits

Variables Relationship Pearson’s r

Maternal confidence and
nonurgent visit

No correlation −0.0147

Maternal confidence and
high-frequency visits (>1)

No correlation −0.1524

Pearson’s r indicates Pearson correlation coefficient.

TABLE 3. Factors Associated with Maternal Confidence,
Medicaid and ED/urgent visits

Maternal confidence

Variable Relationship P

Hispanic or Latino mother Positive 0.0092
Mother has any college education Negative 0.0026
Mother's parity > 1 Positive 0.0488
ED visit None 0.2804
Has a pediatrician None 0.0788
Hospital admission None 0.0768
Medicaid None 0.2537
Medicaid
Variable Relationship P
ED visit Positive <0.0001
Hispanic or Latino mother Positive <0.0001
Mother has any college education Negative <0.0001
Mother's parity > 1 Positive 0.0096
Older mother Negative 0.0013
ED visit
Variable Relationship P
Hispanic or Latino mother Positive <0.0001
Mother has any college education Negative 0.0008
Mother's parity > 1 None 0.3395
Older mother None 0.0518
Urgent ED visit
Variable Relationship P
Mother has any college education Positive 0.0008
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or for an appointment, and perception that they would receive bet-
ter care in ED have been described among Hispanic or Latino
immigrants.13–15 Healthcare disparities in Hispanic or Latino fam-
ilies and racial/ethnic differences reporting no usual source of care
continue to exist.16,17 Additionally, Taveras et al18 found that Latino
parents were more likely to use the ED to manage febrile children,
andRupe et al19 found that Hispanic ethnicity was the strongest pre-
dictor for fever worry.

In our study, we found that Hispanic or Latino mothers were
more likely to have Medicaid, the main factor associated with ED
visits. Although ethnicity was not significantly associated with
ED use after adjusting for insurance status in our study, a recent
pediatric study found that independent risk factors for recurrent
ED use included younger age of child, Black or Hispanic race or
ethnicity, and public health insurance.20

As mentioned previously, maternal factors, such as younger
maternal age, primiparous mothers, non-White race, and Medic-
aid insurance have all been found to be associated with nonurgent
ED visits.4 In addition, many studies have demonstrated the asso-
ciation between maternal depression and ED visits. Grupp-Phelan
FIGURE 2. 6 month maternal confidence scores according to
ethnicity and parity.

Mother's parity > 1 Positive 0.0035
Older mother None 0.3305

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
et al21 found that almost 1 in 5 mothers who brought their children
to a pediatric ED for nonurgent visits had a positive screen for
depression. Additional studies have found that having at least 1
depressed parent is associated with a greater rate of ED visits
across all age groups.22 Interestingly, a recent study showed an as-
sociation between current postpartum anxiety and depressive disor-
ders and maternal self-confidence. Although a different maternal
self-confidence scale was used, they found that women with a pre-
vious history of depression or anxiety scored lower in maternal
self-confidence.23 This was not examined in our study but would
be worthy of exploring further.

There are several limitations with our study. The first limita-
tion is generalizability. The study health system serves 3 different
counties with approximately 2 million residents. Approximately
496,000 children in Virginia are enrolled in Medicaid, and rates
of uninsured residents in the region are near or above Virginia's
average.24,25 The Hispanic or Latino population makes up approx-
imately 18.1% of the population in this region which is similar to
the United States as a whole.26 Only the pediatric and general
emergency departments within the health system were included
in the study. The majority of study participants were seen in the
pediatric emergency department at the study institution which
is the largest tertiary care hospital in the region.27 We excluded
urgent care visits as ESI levels are not assigned to patients. In
addition, not all mothers who gave birth at the study institution
consented to the original longitudinal, cohort study. It is possi-
ble that families that choose to take part in such a study may not
be representative of the entire population of mothers giving
birth at Inova.
www.pec-online.com 263
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An additional limitation with our study is the use of MCQ
scores in this study population and our definition of low versus
high maternal confidence. The MCQ scores have only been used
in the NICU/newborn setting and not in an ED setting in which
patients are being evaluated for acute illness and injury. However,
it was felt that using this tool could add novel and valuable infor-
mation when looking at predictors for ED utilization among in-
fants. The MCQ is described as being “unidimensional with a
higher score indicating a higher perceived competence.”8We chose
to analyze scores as dichotomous rather than continuous variables,
which may have affected our results, but felt this would help
streamline its impact on ED usage and provide a new perspective
on using the tool. One study assessing the maternal confidence
of first-time mothers found a total mean MCQ of 61 and another
study assessing the maternal confidence of Latina mothers in the
care of full term low birth weight (LBW) infants found the total
mean MCQ of 55.4.9,10 Our total mean MCQ was higher at 63.2
and thus, our lower MCQ scores may still represent relatively high
maternal confidence.

Lastly, we did not examine the father's role in the original
longitudinal, cohort study or current study. We also did not deter-
mine if it was the father or another guardian who brought the child
to the ED. It is possible that a father's confidence in caring for a
child could influence the decision to bring a child to the ED.

This is the first study to examine the relationship between
maternal confidence and ED visit rates. Although we did not find
an association between maternal confidence and both frequent
and nonurgent ED utilization, we would recommend further stud-
ies using the MCQ. Further directions include studying the rela-
tionship between health literacy and maternal confidence as well
as depression and maternal confidence as both affect ED utiliza-
tion. In addition, further use ofMCQ scores could potentially help
identify mothers who may need additional support to assist with
making appropriate health care decisions and examine the father's
role with these decisions, and determine howmaternal confidence
plays a role in other clinical settings, including primary care of-
fices, urgent care centers and care of premature, medically com-
plex children.
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