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Abstract

Background—Infant deaths account for a majority of all pediatric deaths. However, little is
known about the factors that influence parents to use hospice care for their infant with a life-
threatening health condition.

Methods—Data were used from the 2007 to 2010 California Medicaid claims files (7=207).
Analyses included logistic and negative binomial multivariate regression models.

Results—Over 15% of infants enrolled in hospice care for an average of 5 days. Infant girls and
infants with congenital anomalies were more likely to enroll in hospice care with longer stays.
However, cardiovascular and respiratory conditions were negatively related to hospice enroliment
and hospice length of stay.

Conclusions—The study provides insights for nurses and other clinicians caring for infants and
their families at end of life and suggests nurses can assist families in identifying infant hospice
providers that may help families understand their options for end-of-life care.
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The word hospice generates a host of meanings for parents. Even when faced with imminent
death, families cling to the hope that their child will survive. Parent’s often have a lack of
understanding regarding pediatric hospice and palliative care services and therefore depend
on the health care provider for both knowledge and expertise to guide decisions regarding
end of life services. Infant health care providers should have a clear understanding of what
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these services can provide to infants and their families eliminating potential barriers to
utilization and supporting best practices (National Hospice and Palliative Care Organization,
2009).

Hospice is a collaborative team approach to care for individuals at the end of life with the
guiding philosophy to die pain free and with dignity (National Hospice and Palliative Care
Organization, 2009). This term is used somewhat interchangeably with palliative care in the
infant community, but there are clear differences. Palliative care, according to the statement
of the American Academy of Pediatrics (American Academy of Pediatrics, 2013), is medical
care for the child at any age or stage of a terminal illness with the goal to improve quality of
life. Both hospice and palliative care have a family centered approach. Hospice has been
shown to significantly improve the end of life care in adults with slow adaptation into the
neonatal and pediatric health arena. Appropriate access to pediatric palliative and hospice
care can provide a layer of support for families to make appropriate end of life decisions for
their child.

BACKGROUND AND SIGNIFICANCE

Infant deaths account for a majority of all pediatric deaths in the United States. In 2013,
23,440 infants less than 1 year of age died, with two-thirds of these infants in the neonatal
period of less than 28 days (Osterman, Kochanek, MacDorman, Strobino, & Guyer, 2015).
Infant deaths are most commonly related to short gestation or prematurity, congenital
anomalies, pregnancy complications or sudden death syndrome (SIDS) (Osterman et al.,
2015). Although infant mortality rates have declined since the 1990s (MacDorman &
Gregory, 2013), infant deaths continue to represent over 55% of all childhood deaths
(Osterman et al., 2015). Infants born with life threatening health conditions often spend their
short lives in the neonatal intensive care unit (NICU) with limited access to both palliative
and hospice care (Chavoski, Miller, & Siden, 2013; Moura, Costa, Rodrigues, Almedia,
Maia, & Guimaraes, 2011). Recent examination of infant utilization rates of hospice care is
often the lowest when compared to other pediatric age groups (Leuthner, Boldt, & Kirby,
2004; Lindley & Lyon, 2013; Lindley & Shaw, 2014). Yet, many parents desire to bring their
infants home at end of life, with support from hospice care that is available in their
community (Brosig, Pierucci, Kupst, & Leuthner, 2007).

Factors associated with hospice care use for children and their families are well documented
and include demographic characteristics, health status, and location or geography (Knapp,
Shenkman, Marcu, Madden, & Terza, 2009; Lindley & Shaw, 2014; Lindley & Edwards,
2015; Lindley & Nageswaren, 2015; Lyon et al., 2008). However, little is known about
factors that may influence parents to use hospice care for their infant with life threatening
health conditions. What evidence we do have suggests that those with specific health
conditions more commonly utilize hospice care. Leuthner and colleagues (2004) investigated
hospice and home health care use among infants in Wisconsin from 1992 to 1996. They
collected information from death certificates and surveyed all hospices and home health
agencies in the state. They reported on 20 infants’ home deaths with hospice and home
health and found that the common health conditions were trisomy 13 or 18, other genetic
syndromes, congenital anomalies, hypoxic ischemic encephalopathy, cerebral atrophy, and
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congenital heart disease. These findings suggest that a variety of health conditions were
represented among infant hospice and home health users. This lack of current and
generalizable evidence is a significant gap in our understanding of infant hospice utilization.

Improving knowledge related to infant hospice use has significant policy and clinical
relevance. With the recent passage of Concurrent Care for Children (Section 2302) of the
Patient Protection and Affordable Care Act of 2010 (ACA), all children under 21 years,
including infants, now have access to hospice care concurrent with medical treatment for
their health condition (Lindley, 2011). Although a 6-month to live diagnosis is still required,
parents no longer need to make a choice between stopping treatment and enrolling in
hospice care. Under the new guidelines, the ACA may promote increased hospice use among
infants and their families. Examining pre-ACA hospice use, this study may provide
important insight and baseline information regarding utilization. Exploring infant hospice
use may also provide hospital and hospice clinicians with specific interventions designed to
target those infants with low hospice utilization, improve access to hospice care, and
ultimately improve the quality of end-of-life care for infants. Therefore, the purpose of this
study was to investigate the factors associated with infant hospice utilization.

Conceptual Framework

This study used a conceptual framework based on the Andersen Behavioral Healthcare
Utilization Model to explain the relationship between infant and family factors and hospice
use (Lindley, 2015). The Andersen model explains why individuals use health services,
defines and measures equitable access to health care, and aids practitioners in developing
policies to promote equitable access to care (Andersen, 1968). The Andersen model posits
that health care utilization is a function of the predisposing factors of an individual and
family to use services, enabling factors that promote or impede use, and an individual’s need
for services. These factors are considered the most immediate and important reasons for
health care utilization (Andersen, 1968).

Infants and their families are predisposed to using health care services based on
demographics. Evidence suggests that demographic factors influencing hospice use include
gender (Knapp et al., 2009; Mack et al., 2013) and age (Givens, Tjia, Zhou Emanuel, & Ash
2010; Knapp et al., 2009; Mack et al., 2013). Included in the model were also race and
ethnicity because these factors may account for cultural beliefs and attitudes that influence
infant hospice use (Given et al., 2010; Hardy et al., 2011; Kari-Kari-Martin, McCann,
Hebert, Haffer, & Phillips, 2012).

In addition, enabling resources must be present for infants and families to use specialized
health services. For example, an important resource that enables families to access other
health care services, including hospice care, is a usual source of care (America Academy of
Pediatrics, 2002, 2008; Perrin et al., 1996). A pediatrician or pediatric nurse practitioner is
the usual health care provider for infants and their family. These providers act as a health
care navigator or referral agent to hospice care. Infants and families must also have access to
health care within their community. In other words, health care services must be available
and accessible to infants and their families where they live and families must have the means
and know-how to obtain these services (Carlson, Bradley, Du, & Morrison, 2010; Jenkins,
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Chapman, Harshbarger, & Townsend, 2009; Madigan, Wiencek, & Vander Schrier, 2009;
Virnig, Ma, Hartman, Moscovice, & Carlin, 2006). Therefore, hospice accessibility and
hospital accessibility were included in the model.

In order for health care to be utilized, there must be a need identified. This need for health
care services may be based on professional judgment about the infant’s current or
deteriorating health status. The clinically evaluated need for hospice care is often driven by
the infant’s health condition, so diagnoses were included in the model (Knapp et al., 2009;
Mack et al., 2013; Thienprayoon, Lee, Leonard, & Winick, 2013). Families report that when
physicians provide information regarding infant health and prognosis with supportive
advice, they are able to make decisions about their infant’s health care at end of life
(Sullivan, Monagle, & Gillam, 2014). Thus, the evaluated need based on the infant’s
diagnosis may be a critical factor affecting hospice use. Families also have a perceived need
for health care based on the deteriorating health and functional status of the infant. Infants at
end of life typically have multiple health conditions or comorbidities and this disease
progression severely limits the infant’s health status, including disability, psychological, and
functional status (Lindley & Lyon, 2013). As an end-of-life care option, hospice specializes
in managing pain and other symptoms in complex medical cases, such as those with multiple
comorbidities and deteriorating health status at end of life (Mack et al., 2013). Families may
perceive a need to use hospice care based on the comorbidities and health status of their
infant. Thus, the research question posed by this study was whether predisposing, enabling,
and need factors affect hospice use among infants and their families.

METHODS

Design and Sample

A longitudinal, correlational design with Center of Medicare and Medicaid Services (CMS)
Medicaid data was used to examine the factors related to hospice use among infants. The
sample consisted of infants less than 1 year of age. Inclusion criteria included death between
January 1, 2007, and December 31, 2010, enroliment in the California Medicaid program for
any part of their last calendar year of life, and diagnosis of a complex chronic condition (i.e.,
neuromuscular, cardiovascular, respiratory, renal, gastrointestinal, hematologic, metabolic,
congenital, cancer) based on the /nternational Classification of Diseases, 9 revision
(ICD-9) codes as recommended by Feudtner and colleagues (2001). Exclusion criteria
included missing entries, non- California resident status, and participation in Medicaid
managed care plans. After applying the inclusion and exclusion criteria, the final sample was
207 infants over a period of 4 years. This study was approved by the Institutional Review
Board of the University of Tennessee.

Data Sources

The main data source was the 2007 to 2010 California Medicaid claims files (Medicaid
Analytic Extract [MAX]). The Medicaid Person Summary files provided demographic and
health status information. The MAX Other Services files provided procedure codes for
health care services and ICD-9 diagnosis codes. Medicaid claims data was used because it is
one of the few publicly available data sources that include infant hospice utilization and
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California was selected because it has the largest population of children enrolled in
Medicaid of any state (Kaiser Family Foundation, 2010). The study also used the California
Office of Statewide Health Planning and Development State Utilization (CA OSHPD) Data
File of Home Health Agency and Hospice Facilities from fiscal year 2007 to 2010. It
contains the addresses of pediatric hospice providers. Information was provided by the
Children’s Hospital Association (CHA) on the location of children’s hospitals in California.
To create a comprehensive data set for this study, all data were manually merged by Federal
Information Processing Standards (FIPS) code.

Two dependent variables of infant hospice use were created from the MAX Other Services
procedure codes: hospice enrollment and hospice length of stay. Hospice enrollment was
measured as whether or not an infant used any hospice care during their last calendar year of
life. The hospice length of stay variable was operationalized as a count of days of hospice
care in the last calendar year of life.

A group of independent variables was composed of factors drawn from the constructs of the
Andersen Behavioral Model of Health Services Use. Predisposing factors included gender,
race, and ethnicity. Genderwas defined as male or female. A binary measure of Caucasian
or not Caucasian was created for race. Ethnicity was dichotomized as whether or not the
infant was Hispanic. Enabling factors included usual source of care, hospice accessibility,
and children’s hospital accessibility. Usual source of care was operationalized as whether or
not an infant was an established patient with a primary care provider. Hospice accessibility
was defined as residing within 10 miles of a pediatric hospice provider and was created with
mapping software (ArcGIS Online). A measure of hospital accessibility was defined as
whether or not a children’s hospital was present in the infant’s county of residence. Need
factors included diagnoses, comorbidities, and health status. Separate variables were created
for the diagnosis categories congenital anomalies (e.g., chromosomal anomalies, genetic
defects), cardiovascular (e.g., heart and valve malformations, cardiomyopathies),
neurological (e.g., moderate and severe intellectual disabilities, cerebral palsy, epilepsy),
gastrointestinal (e.g., chronic liver disease, cirrhosis, inflammatory bowel disease and
respiratory (e.g., respiratory malformations, chronic respiratory disease, cystic fibrosis). The
measure of comorbidities was dichotomized as whether or not an infant had 2 or more
complex chronic conditions. Disability health status was defined as whether the infant was
eligible for Medicaid coverage because of their disability status. Psychological health status
was measured as whether an infant received any psychiatric care. The measure of functional
health status was whether or not an infant received durable medical equipment,
transportation services, personal care, or occupational therapy/physical therapy.

Data Analysis

Standard descriptive statistics for all study variables were calculated, including means,
percentages, minimums, and maximums, using pooled cross-sectional data from the years
2007 to 2010. Separate multivariate analyses were conducted for hospice enrollment and
hospice length of stay. A logistic regression with mixed effects was used to estimate the
association between factors and hospice enrollment because the measure of hospice
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enrollment was binary (Long & Freese, 2006). The logistic regression analysis results are
presented as adjusted odds ratios (OR). A negative binomial model with mixed effects was
constructed for the analysis of hospice length of stay that was well suited for estimation rates
based on count data such as the number of hospice days (Long & Freese, 2006). A goodness
of fit indicator determined that the data fit a negative binomial distribution rather than a
Poisson distribution, and the results were reported as adjusted incidence rate ratios (IRR).
All analyses were performed using Stata 11.0 (StataCorp LP, College Station, TX) and
ArcGIS Online (ESRI Inc., Redlands, California).

Descriptive Analysis

The characteristics of the infant sample are presented in Table 1. Slightly more than 15% of
the infants were enrolled in hospice care, with an average length of stay of 5 days. In the
study time period, the frequency of hospice enrollment increased from 2007 (12.50%) to
2008 (18.03%), but declined in 2009 (16.36%) and 2010 (13.95%) (Figure 1). However,
hospice length of stay increased steadily from an average of 3.56 days in 2007 to average of
7.79 days in 2010 (Figure 2).

Infants were evenly divided between male (54.59%) and female (45.41%) and most were
non-Caucasian (90.00%). Approximately a third of the infants were Hispanic (37.68%) and
had a primary care provider as a usual source of care (37.68%). Over half of the sample had
access to hospice (81.16%) and children’s hospitals (55.56%) in their county. The most
common diagnosis was cardiovascular conditions (71.98%), while the least common was
gastrointestinal problems (10.14%). More than half of the infants had multiple complex
chronic conditions (54.49%). A majority of the sample was categorized as disabled
(84.06%) with limited functional status (52.66%), while 16.43% had diminished
psychological status.

Multivariate Analysis

The results of the multivariate analyses are presented in Table 2. Compared to boys, girls
had increased odds of being enrolled in hospice care (OR=2.61, A<0.05) with significantly
longer stays (IRR=2.21, £<0.05). Congenital anomalies were positively associated with
hospice enrollment (OR=4.95, £<0.01) and length of stay (OR=4.15, /<0.01), while
cardiovascular (OR=0.12, /4<0.01; OR=0.23, A<0.01) and respiratory conditions (OR=0.23,
£<0.05; OR=0.26, ~<0.05) were significantly and negatively related to hospice enrollment
and hospice length of stay, respectively. No other factors were associated with hospice
enrollment or length of stay.

DISCUSSION

This study examined the factors associated with infant hospice use. The analyses found that
just over 15% of infants enrolled in hospice care on average for 5 days. From the perspective
of the Andersen Model, predisposing and need factors of the infant and their families were
related to hospice enrollment and length of stay, while no enabling factors influenced
hospice use. Girl infants and those with congenital anomalies had greater odds of enrolling

J Pedliatr Health Care. Author manuscript; available in PMC 2018 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lindley and Newnam

Page 7

in hospice care for longer stays, whereas those infants with cardiovascular and respiratory
conditions were significantly less likely to be enrolled in hospice and overall had a
decreased length of stay.

These findings were similar to Leuthner and colleagues (2004), who found that infants with
congenital anomalies used hospice care. However, the results differed in relation to
cardiovascular conditions. Whereas Leuthner’s study found that cardiovascular conditions
were common among those in hospice and home health, results of this study revealed that
patients with cardiovascular conditions were less likely to use hospice care. This difference
may be a result of the measurement of hospice care. For this study, hospice use was
measured as hospice enrollment and hospice length of stay. In the Leuthner study, it was
measured as hospice and home health use. In addition, the Leuthner study was a descriptive
analysis of data utilizing infant’s death certificates. Conversely, this study used advanced
statistical analysis to estimate associations with hospice use. Therefore, the specificity of
measurement and the analysis plan may have contributed to the difference in findings.

This study found an unexpected gender differences in hospice enrollment and length of stay.
Compared to boys, infant girls were more predisposed to using hospice care. It is possible
that infant girls are able to express emotions more than boys. In studies of gender differences
among infants, girls tend to establish and maintain eye contact and are attracted to individual
faces (Chaplin & Aldao, 2013). In addition, gender difference in non-verbal language often
appear in infants’ through gestures, with boys lagging behind girls in initial gesturing by as
much as 3 months (Ozcaliskan & Goldin-Meadow, 2010). This can be complicated by the
fact that mothers typically have a communication preference for girls and respond more
often to them than to boys (Johnson, Caskey, Rand, Tucker, & Vohr, 2014). Thus, infant girls
may be able to communicate earlier and more effectively with their families than boys about
end-of-life pain and other symptoms that encourage enrollment and longer stays in hospice
care. Further research is needed to understand the gender difference in hospice utilization.

The finding that infants with congenital anomalies were more likely to enroll in hospice with
extended stays was interesting. A reason for this finding might relate to new, innovative care
models such as perinatal hospice and palliative care. Perinatal hospice and palliative care is
support for parents who find out during pregnancy that their baby has a life-limiting
condition and who choose to continue their pregnancies (Hoeldtke & Calhoun, 2001).
Perinatal hospice and palliative care supports families from the time of diagnosis through the
infant’s birth and death by relieving pain and uncomfortable symptoms in infants and
providing emotional and spiritual support to family members (Wool, 2013). As prenatal
testing continues to advance, congenital conditions are more often diagnosed during
pregnancy providing needed time to make decisions regarding postnatal care including
hospice (Calhoun, Napolitano, Terry, Bussey, & Hoeldtke, 2003). This is different than
neurologic, cardiac and/or respiratory conditions, which are generally diagnosed after birth.
Thus, the needs of infants with congenital anomalies and their families may be met with
hospice care because of their early exposure to the perinatal model.

There are several limitations of this study. The study was conducted with Medicaid data
from California, which limits the generalizability of the findings to other states. However,
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California often has health care practices, patterns, and policies that are influential
nationally. It has been a leader in hospice care by implementing new and emerging pediatric
end-of-life care services before they are adopted in other states (Dabbs, Butterworth, & Hall,
2007). As such, exploring infant hospice use in California may provide important insight
into infant hospice use for other states and the nation. Another limitation was that the data
set included the last calendar year of life for the infant and did not include a comprehensive
claims history. The hospice length of stay may have been truncated for some infants because
the study data was date limited. Thus, infant hospice length of stay may be under-reported.
However, in this study the average length of stay was only a matter of days, which makes it
less likely that the stay reported would be significantly truncated.

Future research to understand the factors associated with infant hospice use nationally and
the meaning of these predictors for families and clinicians is needed. Research that explores
the differences in hospice use among the various infant health conditions, particularly fatal
congenital anomalies versus cardiovascular and respiratory conditions, is also needed.

This study provides important insights for nurses and other clinicians caring for infants and
their families at end of life. Findings also suggest actionable practices by nurses to engage
and support families in their decision-making process about discharging home with the
support of hospice care. Nurses can assist in identifying infant hospice providers that may
help families understand their options because infant hospices vary in the services offered
(Lindley, 2013). Clinicians may not be aware of local pediatric hospices within the
community. Many children’s hospitals are referral centers therefore this lack of knowledge
regarding distance resources can be intensified when infants and their families are from out
of state (Thompson, Knapp, Madden, & Shenkman, 2009). Establishing a resource list of
infant hospice providers may assist families in the discharge planning process. Sources of
provider information include state Departments of Health, which licenses hospice providers,
pediatric end-of-life advocacy groups including the National Hospice and Palliative Care
Organization Children’s Project on Palliative/Hospice Services, and online hospice
communities such as Hospice Analytics (http://www.nationalhospiceanalytics.com). Nurses
have a critical role in improving the quality of end-of-life care for infants by educating
families about resources.

In summary, understanding the unique factors related to infant hospice use is essential for
advancing knowledge and compassion in this area of end-of-life care. This study showed
that gender differences and a diagnosis of congenital anomalies is critical in hospice
enrollment and length of stay, while infants with cardiac and respiratory problems were less
likely to use hospice. With this knowledge, nurses and other clinicians can target education
for those families regarding available resources for infant hospice care, thus influencing
infant and family quality of end-of-life care.
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