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Abstract

According to the Organizationfor Economic Cooperationand Development(OECD), the
United States expenditureon health care exceedsall other developedcountrieswith similar
incomeandlifestyle. Gross DomestidProduc{ GDP)expenditurén theU.S.onhealthwas17.5%
in 20160r $10000percapitacompared to 10% GDP or $2781in the EU. Yet, European$iave
longerlife spansof 83 yearsin the EU versus78in theUSA. Infantmortalityisat2.3per1000
live birthsin Scandinaviarcountriescomparedo 5.6 in the USA. Infant hospitalizationand
inpatientcare affect darge proportionof the populatiorandsignificantlyimpact the economy.
There are vast differencesgeographicallyand financially throughoutthe country in patient
health outcomes, treatment preferences,availability and accessto health care services.
Healthcareequity remainsa nationalpolitical debatewith 15% or 27.4 million non-elderly
Americansstill uninsuredin 2017 comparedo otherdevelopedcountrieswhich havealmost
100%universakoveragePeoplatincreasedisk of poorhealtharealsolikely to performspecific
healthbehaviorse.g.thosewithout healthinsurancethose with fewer resourcesthosewith less
education,and low health literacy, or many who are alreadyill. Consequentlythis further
contributesto increaseddisparitiesin health outcomes.According to the Kaiser Family
Foundationanalysisof the National Health Interview Surveyof 2017, 50% uninsured,12 %
publicly insuredand11% privatelyinsuredhadno usualsourceof care.Respondentsaidtheir

usualsourceof care istheemergencyoom.

Thegoalof this studyis to evaluatepostneonatal healthcarayith afocuson secondaryare
and social determinantsas some of the factors involved in healthcare inequities for
socioeconomicallydisadvantaged families. The objectiveis to investigatehospitalizationfor
infants and some of the demographicsaffecting inpatientsin order to identify high risk

populationsand improve medical outcomesin postnecnatal health. The hypothesisis to



determinewhetherprimary diagnoseslength of stay, hospitaloutcomesor patient disposition,
andtotal chargesof postnecnataladmissiondiffer with race,incomebracket,insurancetype,

or geographicegionsin theUnited States.

A CrossSectionalStudywas conductedwith a populationof 871845inpatients forthe years
20122014 with infants 28-364 daysold using Hospital Costand Utilization ProjectNational
InpatientSample(HCUP-NIS) datafrom the National Institute of Health (NIH) with length of
stay and total chargesas dependent variablesand various componentaisedas independent

variables.

Theseresultsshowthat infants 28-364 daysold in 2012,2013,2014 showedutilization of
hospitalsfor carethatmaybe classifiedasroutine92.7%of thetime. 75% werewith low risk of
dying, 45%with minor lossof function, over 96% were not undermajor substancesf abuse,
58% did not requireany procedures,53%did not havechronicmorbidities,and45% werenot
eveneligiblefor emergencyoombilling. Thetotal chargesaccruedverepaidfor by Medicaidas
primary payer64% of the time, and privateinsurance30% of thetime. Over a third (37%) of
inpatientscamefrom thelowesthouseholdnedianincomein thecountry(0- 25000zip quartile
incomepercentile)and a quarter(25%) were of the nextlevel (25-60000zip quartile income).
Regionaldynamicsaccountedor variationsin meantotal chargeof $27,704.45n the EastSouth
Centralregionto $61,911.58n thePacificperlengthof stay(LOS). ThemeanLOSwas4.72days
andsum total chargeshationallywere$34,727,880,784T he covarianceshowedhat 85%length
of stayan82%of total chargesareexplainedoy thevariousindependentariables collectivelyn
theregressionsindtheyare comprisedf socialdeterminant®f health hospitalbasedctivities,

andpatientcentereccomponents.

Consequentlythe recommendatioris to link infant postnatalcarewith maternapostpartum
care synergisticallyand continuouslyidentify the root causeof hospitalization Patientsneedto

beidentified stratifiedtriageduponadmissiorandredirectedbackto primarycareif appropriate



to reduceunnecessaryhospitalizationsand emergencyvisits. We needto optimize transition
of care post dischargeto avoid readmissions, encourageutine scheduledvell-visits in
ambulatorycaresettingsjmproveongoingpatient engagemeréndeducatiorto empowerthem
to takemoreresponsibilityfor their own healthand diffuse care to preventive primary care settings
andimprove compliancewith healthcargrotocolsfor postnatainfantsandpostpartunmothers

by linking data for infants and mothers and including SDoH for value based care
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INTRODUCTION

11 | jectiv

Thegoalof this studyis to evaluatgpostnecnatalhealthcarewith afocuson secondary care
and social determinantsas some of the factors involved in healthcare inequities for

socioeconomicallglisadvantagethmilies.

The objective is to investigatehospitalizationfor infants and some of the demographics
affectinginpatientsin orderto identify high risk populationsandimprove medical outcomesn

postnecnatalhealth.

Quality for healthcaren prenataland postnatalchildren (necnatal or 1-27 daysold and
post necnatal or 28-364 daysold) is greatlyimpactedby variousfactors,suchas integrated
patientcenteredcare digitally compatible health informatics tooljorkforce support, and
financing These aspects need to be further investigated for greater insight and evidence

based assessments.



1.2 Statementof Problem and Backaround

1.2.aStatementof Problem

According to data from the Organizationfor Economic Cooperationand Development
(OECD), the United Statesexpenditureon health care exceedsall other nationsby far when
comparedo varioushigh incomecountrieswith similar lifestyles Especially,in terms of supplies
andutilization of health services and resourcgstthisextraaddednvestmentis notreflectedin

our health outcomes.

_Expenditureon Healthas%GDP1980-2015
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The Centerfor Medicareand Medicaid Services(CMS) predictsGDP will rise from 17.5%
in 2016to0 20.1%in 2025.Accordingto the CommonWealth Fund the USA cost per headfor

healthcaran 2013 was $9086andis expectedto rise to $10000per capitaby 2025.Health

spendingin the U.S.is the highestin the world followed by Switzerlandat $63258 In the
European Union health expenditure is18% GDP ($2781),yet Europeansavelonger

life spans(83 EU vs 78USA) andotherbetteroutcomeof health.

Health CareSpendingper Capitaby Sourceof Financine
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1.2 bBackground

Health outcomesare not all optimal in the US, including higher prevalenceof chronic
conditionsand shorterlife expectancy.The medianlife expectancyis 81.2 yearsat birth for
developeccountriesin 2013yet the USA is at 78.8 years.Co-morbiditiesat elderly populations
are higherin the USA thanany othercountry 68% of adults65 years or olderhave2 or more
chronicconditionslike hypertensionhigh bloodpressureheartdisease,diabetesJung problems,
mentalhealthproblems,cancer joint pain/arthritis Infant mortality is also highest in the U.S. at
6.1 per 1000 live births, ranking 55 out of 22%aas in 2017 according to the Central Intelligence
Agency.65 The U.S. has one of the lowest smoking rates. Yet it is leading in obesity rate BMI>3

at 35.3% which is 5.3% higher than the next leading nation New Zealand.

Population Health Outcomes & Risk Factors
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The Affordable Care Act and Alternate Payment Programs have introduced multiple
concepts to reform healthcare, improve outcomes, and reduce cost. Some of the most
significant inclusions are greater healthcare coverage, increased access to healthcare,
social determinants as basic components of health, and value based services. The new
payment models influence decision making and risk sharing and spread the cost of health
services across a larger pool of stakeholders in our healthcare system. This highlights the
need to investigate patient populations more vulnerable to social aspects and more prone
to need and utilize health services. It also calls for the review of services and utilization in
primary and secondary care approaches, in order to allow increased lateral uptake of
healthcare services efficiently, direct spending appropriately, and improve health
outcomes. There are vast differences geographically and financially throughout the
country in patient health outcomes, treatment preferences, availability and access to

health care services and a host of other dynamics.

In order to optimize health system performance, there needs to be optimal
interaction and shared responsibility between the four pillars of a health system in terms
of health governance, health payers, health providers, and health recipients or patients.
Ideally, a good place to start is from the beginning of healthcare for vulnerable patient
populations to assess and instill adequate protocols by governance bodies, habits or best
practices for patients and providers, processes by the services conducted, finances by
funding bodies, and to reset and align the goals and expectations for all stakeholders
involved. In practice, in a human life span and health journey, optimal healthcare starts
just before birth at prenatal care, and the first hospitalization is at birth. Liveborn (newborn
infant) is the most common reason for hospitalization in the U.S., accounting for more
than 3.9 million stays in 2010 (10 percent of all stays). The highest hospitalization rate by

age group in the country is for infants less than one year old.”® i A m o hogpitalized adults



ages 181 44, 4 of the top 5 conditions are related to pregnancy and childbirth: trauma to
the perineum and vulva due to childbirth, maternal stay with a previous Cesarean section,
prolongedpr egnancy, and hypertension confdfantcat i ng
hospitalization and inpatient care affect a large proportion of the population and
significantly impact the economy. The best time to start healthy habits is from infancy,
and maternity care is pivotal to avoid missed prevention opportunities including health
behavioral changes for maternal and infant care to proactively initiate optimal continuum

of care from birth to end of life.



HAPTER I

LITERATURE REVIEW

2.1 Backaround and Sianifican

In a systematic review of 626 references for clinical guidelines of postpartum women
and infants in primary care, the scope of the guidelines varied greatly, and the level and
grade of evidence varied betweeguideliness® Only one guideline provided
comprehensive recommendations for the care of postpartum women and theiinfants.
The quality of most guidelines was adequate, and the suggested time of routine visits was
mainly 4 to 6 weeks post birth. The timing and contents of routine care were inconsistent
for mother and infant when compared between and within countriese Thdingscan

help explain current practices in poscnatal care and shed light into future direction.

Postpartum care in the community can prevent short, medium, and long term
consequences of unrecognized and poorly managed problems plaardized
instructions can set the stage to ensure consistency of care throughout-tietgdgetase

of life.%3
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2.2 Sianifican f the Problem

The diagram below is &éimelineto highlight the multiple eventstaking placesimultaneously

duringthe first 12-15 monthsof infant life and post dischargeafter birth experiencelt is a

critical transition from secondary to primary care aredv motherscanbeoverwhelmed

with thar own health and that of themrewborn. Maternal reproductivedaling, breastfeeding,

immunizations,changesn sleepingpatternsfor both mother and infant, reproductivehealth,

major lifestyle changesandbalancindife-work-homecancollectively andunderstandabliake

atoll on mentahealth.

Pre-Natal Perinatal Neo-Natal Post-Neonata
“

Breastfeeding
-

Maternal Reproductive Heaith - Healing
Ind

24h
| e
[T 26d

<Immumzatlon /,

7210 | 28400 ffla

Prenatal Visits §
2m+

Birth

I
Mother & Infant, Nutrition & Lifestyle

Maternal Postpartum Mental Health @

>

60d am 6m om 12m “' 15m
Sleeping Pattern Changes # .
Intro Solids, Teething, Intro Dental " ~
Crawling, Walking g
>
Talking f

Fig 2. PostPartum Timeline with Critical Eventsin the first 12 months Infant Life

Neo-Natal care scoresbetterin the US than in most developednationsand in generalby

commorxclinical andsocialpracticeinfants0-27 daysold receivespeciahkttentionwvhether at high

risk or not. The Vaccinescheduldor necnatalinfantsalsodrawsgreatfocusto this agegroup

Both Clinical and socialinterestin newbornsstartsto decreaseafter 6-8 weeks.Infantsof Post



Neo-Natalage also fall throughthe cracksif their condition falls in importancebetweena
medical necessityfor homehealthcareandroutine physicianvisits. Hencethereis a shortfall in
routine screeningto optimize infant healthin a comprehensivegost effective infant centered
mannerto reducerisk, preventadditionalhealthproblems,reducestressorand ameliorate the
well-being of this age group. Thereis a needto assesgpostnecnatal care, demographics,

socioeconomiwariancesandhow closelypostneonatesarefollowed post discharge.

Value or merit basedcarethat hasbeenrecently deployedis strategicremedyfor health
reformalongsidethe emergingpolitical spotlighton the healthcareagendalt requires a research
to establish its effect and continue to feed data for ongoing assessments on the validity of these
new initiatives.To that effect health indicators such as coverage,access,demographicsand
socioeconomic developmenthave demonstratedo be a significant componentof our health
scoreaswe navigatethe inclusionof socialdeterminant@&ndtheirimpacton individual behavior

in orderto reconfigureour goalsin healthcare delivery.

Man ment
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62,63 L
Accordingto the World EconomicForumé& NASEM Report,  socialrisk factorsand the
environment also have a significant part to play in the well-being of patients. Social

determinantsaccount for 20% of health outcomes, healthcare10%, genomics 30%, and

individual beh<51vior40%.35'48 Alternatively, the 2018 County Health Rankingsand Roadmap
findingsreported30% healthbehaviors 20% clinical care,10% physical environmentand 40%
sociceconomidactors.

Socioeconomidatahasshownthat peopleat increasedisk of poor healtharealso likely
to perform specific health behaviors; those without health insurance,those with fewer

resourcesthosewith lesseducation& low healthliteracy, older people, manwho are already

ill and consequentlycontributing further to increaseddisparitiesin health outcomes64

Social behavioral profile via predictive healthcaremodels like companion diagnostic
algorithmcandrive efficacy of careprogramsMeanwhile,valuebasedpaymentsaimto reduce
disparities incareaccessandquality by consideringsocial risk factors.

Part of healthcare effectiveness is in access or availability and utilization of available resources
such as hospitalization. Hospital inpatient aaost is almost a third of all healthcare expenditure
in the United States representing a significant impact on the economy. Great healthcare indicates
a growing and aging population which may in turn represent higher prevalence of chronic
conditions and amsequently higher hospitalization rates. There are also substantial variations in
diverse and dynamic populations across the vast geographies. These differences may emerge as a
result of differences in patient health status, treatment preferences, ppatigens of practice,
access and availability of services, societal and cultural dynamics, and socioeconomic differences

such as income and insurance coverage.



2.3 Transition from Feefor Serviceto Value BasedCare

In the feefor-service approach, hospitals were compensated based on metrics related to
productivity to optimize revenue rather than patient outcomes or community benefit.
Reconfiguringfrom traditionalfee for servicepaymentdo healthoutcomesandpatient centered
carewasrecommendedby the meaningfuluseinitiative to offer a morepromising approachin
improving the quality of health care, cost effectivenessand service efficiency with better
utilization of patientsashealthconsumersiswell asa healthresource.

Timing, integration,and interoperabilityare all metrics directly relatedwith merit based,
guality and alternativepaymentprograms.Thesenew paymentmodelsaim to enhancecare
coordinationand patient engagement in care management, in oragatitmize provision of care
and focus on medical outcomes patient needsandthe needsof providersto producemore
viable operationathangesTheyincentivizepublic adoptionof ongoingprogramsn largescales
nationallyand encouragevalue and carecoordinationratherthan volume and care duplication
i.e. health waste managemeéittis helps align financial incentives of all stakeholders in the system
like payers, patients, suppliers including technology vendors, with improved medical oubcomes

a risk shared basis

2.3.a Equity andthe Affordable Care Act

Equity in the Americanhealthsystemcontinuesto presenta major drawbackevenafter the
most recenthealth legislature.Insteadof the commonuniversalcoveragein most developed
nationswith socialized medicinénealthin the U.Sis notcompletelypublicly fundedandremains
a major political debatein 2017with 27.4million Americansuninsuredevenafter mandatory
coveragef the Affordable CareAct. Accordingto theWHO fi E q Usithie absencef avoidable
or remediabledifferences amonggroupsof people,whetherthosegroupsare definedsocially,

economically, demographicallyorg e ogr aphi cal | y. o



Universal Health Coverage 2017

B % pop uninsured

27.4 million (15%) non elderly Americanswere still uninsuredn 2017 comparedo other

developedcountrieswhich havealmost100%universalcoverage.

EUninsured B Public/Medicaid ~ E Private/Employer

-23-



Accordingto the KaiserFamily Foundatioranalysisof the NationalHealthInterview Survey
of 2017,for non-elderlyAmericansl8-64 yearsold; 50% uninsured,12 % publicly insured,and
11% privately insuredhad no usualsourceof care.Respondentsvho said usualsourceof care

was the emergencyoom were includedamongthosenot having a usualsourceof care.

This lack of accessto healthcareis a major challenge for disadvantagedfamilies,
especially manifested by higher IMR in ethnic minorities, with lower health insurance
coverage,languagebarriers, lower level of education,and limited awarenessof available
resources.There are several variations in lifestyles, environment, and rates of violence and
accidents to add to a challenging health profile. According to the Institute of Medicine, the U.S.
exhibits more poor health than its counterparts for the disadvantageoecalty, socially,

racially andethnically as well as the waetiff, non-smoking, norobese Americans.

There arealsomore confounding factors such as diabetes, ischemic heart disease etc. but it is

beyond the scope of this investigation.

2.4 GeographicDiscrepanciesn Healthcare

There are vast differences for health outcomes throughout the United States. The
NortheastandWesthavemuchlower ratescomparedo the SouthandMidwestin general. The
CDC hasvery rich dataon domesticdemographicdut not all statesreportthe same contents

andtherefordt is challengingo produceadirectandcomprehensiveomparison.

Therearesignificantdifferencesegardinggeographyncludingdegreeof urbanization. There
are other factors directly impacting postnatal care such as householdincome, maternal
educationallevel, maternal age, gestationalperiod, infant age group, weight, genderyrace,

causeof deathetc.

It is beyondthe scopeof this projectto tackleall thesefactors,andsomeof thesefactors have



alreadybeenestablishedh theliteratureasdemonstratinglirectimpact

242 Signi : hi : | Healt

Neonatabndpostnecanataldeathratesare higherin ruralcountieghanin largeurban counties
in 2014. Neonataldeath was Higher in both rural and small and medium urban counties
comparedwith large urban Counties. Postneanatal death decreasedas urbanizationlevel
increasedand was 17% higher in rural countiesthan in small and mediumurbancounties,
and49%higherthanin largethan CountiesPreterm, low birth weight, male, black infants in low

income households are at higher risk of mortality. Maternal age & educational level are not

reported in all states.

B<lday M1-6days M7-27days [28-364day:

https://wonder.cdc.gov/controller/datarequest/D140;jsessionid=22A3CAEC1D1686C4EQ04E61E076
73A069
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Regionaldisparitiesareevident,anddeathis veryhigh duringthefirst 24 hours ofife, from
2.0 in theWestto 2.8 in theMidwest. Deathat 1-6 daysis lowestin theNorthwestat 0.6 andhigh
in theMidwestandSouthat 0.8, while 7-27 daysis similar andlowestat 0.6 in theNortheastind
Westandhigherat0.7and0.9in theMidwestandSouthrespectively. Thesefigures are expected
at the Neonatalagegroup; however the Postnecnatal age groupof 28-364 daysexhibitsdeath
rateof 1.5in theNortheasandWestbutis higherfor the2.0attheMidwestand2.3in the South.
Thus, the total postnatalfor the regionsis 4.9 for the West, 5.1 for the Northeast,6.4 the

Midwest, and 6.7 for the Southmakingthe nationalaverages.9

Henceit is very clearto seethatthe postnecnatalagegroupcontributesquite substantially
to thetotal nationalinfant deathrateandthis patterncontinueghroughouthe yearsfrom 1999to
presentinfant mortality rate (IMR) in the US is higherin all agesbut this differenceaccelerates
afterthefirst monthof life. This excesgpostneonatamortality doesnotappearto bedrivenby
the US delayingneonatalby exceedingexpectationdor 24 weeks old. The postheonatal
disadvantageappearsstrongly even among normal birthweightinfants and thosewith high
scoresAPGAR*® APGAR stands for "Appearance, Pulse, Grimace, Activity, and Respiration." a
test taken b minutes within birth to check a baby's health. It checks for breathing effort, heart
rate, muscle tone, reflexes, and skin color. The Apgar score is based on a ttafl $¢orl0. The
higher the score, the better the baby is doing after birth such that 7, 8, or 9 score is normal good

health.

Substantiaimorbidity occursin theearlypostpartunperiod morethanhalf of pregnancy
relatedmaternaldeathsoccurafter the birth of the infant, morethanhalf of postpartunstrokes

occurwithin 10daysof dischargeandMaternalMortality Rate(MMR) is muchhigherin theUSA

is 9.9versusotherdevelopedtountriedike 1.3in Iceland®?53

Studieshave shown an intense focuson Women'sHealth prenatallybut care during the



postpartunperiodis infrequentandlate. Womenareoftenuncertainaboutwhomto contact for
postpartunconcernsl in 4 postpartumwomendid not havea phonenumberfor a healthcare
providerto contactfor any concernsaboutthemselve®r their infants,transition is crucial yet
postpartunasthe aftermathis lost & masked/confoundelly theimportance of birth.

More than half of womenattendingpostpartunvisits reportedthey did not receiveenough
informationatthevisit aboutpostpartundepressiorbirth spacinghealthyeating, theimportance
of exercise, orchangesn their sexualresponseand emotions.40% of women do not attend
postpartumvisits, and attendanceatesare lower among populationswith limited resources,
which further contributesto healthdisparitiesin post necnatal carefor infants as muclas

mothers.



CHAPTER Il

METHODOLOGY

Social determinantf healthare significantly importantin the postneonatal care process

andhencetheymust beincorporatednto healthcare analytics.

3.2.Underlying Assumptions:
3.2.a.iPredisposingFactors:

Health System|Infrastructure;Federaldatabasesre comprehensiveand seekto integrate
healthcareinformatics into nationalinteroperableplatforms. However, state reportingdiffers
extensivelyandsometimegproducesncomparablesariables foresearchpurposes.

Predispositionface/ethnicityage/teenage pregnancies

3.2a. ii. Enabling Factors:

Social Determinantsparentaleducationjncomelevel, insurancecoverage social services,
social supportianguagéarriers,environmentafactors

Individual Behavior; obesity, smoking, substanceabuse,sexual behavior, motor vehicle,

gunsor violence



3.3 Hypothesis:

Hypothesisl: Primary Diagnosisof postnechatal admissiondoesnot differ with race,

incomegroup,insuranceype,or geographigegionin theUnited States

Hypothesi: Total Chargesof postnecnataladmissiordoesnotdiffer with race income

group,insuranceype,or geographigegionin the United States

Hypothesis3: Hospital Outcome®r Dispositionof postnecnatalpatientsdoesnot differ

with race,incomegroup,insurance typegr geographicegionin theUnited States

Hypothesigt: Lengthof Stayof postneonataladmissiordoesnotdiffer with raceincome

group,insuranceaype,or geographigegionin theUnited States



3.4 Cross Sectional Study

Population of 87184mpatients20122014 infants 2864 daysold usingHCUP data

3.4.a DependentVariable: continuoushumericvariableso beanalyzed,;

Total Chargeslengthof Stay,Died

3.4.b IndependentVariables: categoricavariablesthatwill beusedto subsethe

dependenvariable;Age, race,insurancestatus,incomelevel, hospitalregion, hospitallocation,
hospital bed size, hospital control/ownership dischargeposition, emergencyroom admission,
died, risk of mortality, severity of illness, day of admission,month of admission,number of
proceduresnumberof diagnosis,numberof chronic conditions, hospitalbirth, transitionin of
nonnew-born admissionsourceor point of origin, discharge status or transferredout to a
different acute care hospital or to anothertype of health facility, externalcauseof injury,
dischargesvith neonataland/ormaternaldiagnosesind procedures

Chi-squaretest to evaluate categoricalvariables,and t-test for continuousvariables,to
determineif observationsare due to chance, bias, or confounders.Multivariable logistic

regressiorfor covariates.



3.5 Sourceof Data
The source of data used in the study is the National Inpatient Sample (NIS) of the

HealthcareCost andJtilization Project(HCUP)

TheNIS is thelargestpublicly availableall-payerinpatienthealthcaredatabasén the United
Statesyielding nationalestimates ofhospital inpatient stays. Unweighted, it containsdata
from more than 7 million hospital stays each year. Weighted, it estimates more than 35
million hospitalizationsnationally. Developedthrough a FederalState Industry partnership
sponsoredy the Agencyfor HealthcareResearctandQuality (AHRQ), HCUP datainform

decisionmakingatthenational State andcommunitylevels.

For this researchmost recentdatafrom the 20122014 will be employedto conductthe
requiredstatisticaltestsusingSPSSSOFTWAREon almostonemillion inpatientsamples with
95% confidenceinterval to answerthe addressedesearcihguestionsstatedat the body of this

researctproposal.

3.6 Data Variables Used inthe Study

)

.6.a Hospital Activity/Patient CenteredOutcomes

1. HCUP_ED,emergencyoom visits
2. DISPUNIFORM,patientdischarge
3. LOS, lengthof stay

4. YEAR, dischargecalendaryear

5. TOTCHG, Totalcharges



6. AWEEKEND, admittedin weekend

7.ADAY, weekdayadmission

8. DQTR, dischargeguarter

9. NECODE,externalinjury

10. NEOMAT, neonataliagnosisandmaternaldiagnosisor procedure
11.CENSUS_DIVISION,US populationcensuggeographidiospitalregion
12.HOSP_LOCTEACHRural,UrbanteachingUrbannonteaching
13.HOSP_CONTRLHospital Controlpwnership

14.HOSP_BEDSIZE

15. TRAN_IN, Transitionin

16. TRAN_OUT, Transition Out

3.6.b Medical Factors/ServiceQutcomes

1. APR_DRG, Risk ofmortality

2. APR_DRG, Severityf illness
3.CM_DRUG, drugcomorbidity
4.CM_ALCOHOL, alcoholcomorbidity
5.CM_DM, DiabetesMellitus

6. CM_HTN_CHypertensiorcomorbidity

7. NCHRONIC,numberof chronicconditions

8. NCHRONB1,bodysystem withchroniccondition
9. CM_PULM, Pulmonarycondition

10.CM_CHF,Congestive Heaffailure



11.NDX, numberof diagnosis omecord
12.NPR, numbeof proceduresnrecord
13.Dx1, primarydiagnosis

14.DIED

3.6.c Demoaqraphi iaDeterminant

1. PAY1, primarypayeror healthinsurancdype
2. ZIPINC_QRTL,householdnedianincome
3. RACE, ethnicity

4. FEMALE, gender

5. PL_NCHS metropolitanmicropolitan,countysize



RESULT

4.1 Descriptive Analytics, Frequencies Means. Cross Tabulations, Regressions
The following results were obtainedfrom an initial descriptiveanalysisof the variables

mentionedabovefor the871845selectedcasef 2012,2013,2014infantsof ages28-364 days.

Discharge in Calender Year

m2012
m 2013
w2014

Chart 7. DischargeYear

In 2012 36% weredischargedrersus33%in 2013& 31%in 2014.Reducedhospital visits
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4.2Infant P ionandH lization for Division
Mountain WestNorth Central EastNorth Central 'i/lzldz-ﬁ:/loa;s;
7.74%Pop 6.92%Pop 14.14%Pop '
o 14.04%Hosp
7.72%Hosp 7.28%Hosp 13.56%Hosp $46209.1Mean
$35175.8Mean $31042.90Mean $39503.0Mean S 1IMR
4.9IMR 6.4IMR 6.4IMR '
WEST MIDWEST NORTHEAST
e ; West East Middle New
Pacific Mountain North Central North Central Atlantic | England
NewEngland
3.92%Pop

3.68%Hosp
$36038.9Mean

Pacific
16.75%Pop
14.43%Hosp
$61911.58Vean
4.9IMR

SouthAtlantic
18.78%Pop

19.09%Hosp
$33354.2Mean
6.7IMR

East
South Central

West South
South Central Atlantic
WestSouthCentral
13.84%Pop SOUTH
13.94%Hosp = EastSouthCentral
$39478.3Mean 5.86%Pop
6.7IMR 6.25%Hosp
$27704.45ean
6.7IMR

Fig 4 Percent Population, Percent Hospitalization, Mean Charge and Infant

Deaths

Sourcehttps://wonder.cdc.gov/controller/datarequest/D140;jsessionid=F8656 FCE

0594BA29CDFG6AECASFA2DSEG

https:/ivww.eia.gov/consumption/commercial/maps.plamd Agency for
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HealthcareResearchand Quality (AHRQ), center for delivery,organization,
andmarketsHealthCareCostandUtilization Project(HCUP),Nationallnpatient
Samplg(NIS); Hospitalization and Mean Total Chargefrom my dataset2012
20132014, Infant Populationhttps://datacenter.kidscount.org/data/tables/100

child- populationby-singleage?loc=47&loct=2#detailed/2B3/true/869/42/418

CensusDivisions are usedfor the population,hospitalization and meantotal
chargesfrom 2012,2013,2014.The Southdivision hasthehighestMR of 6.7,the
Midwestis 6.4 IMR, the Northeasts.1 andthe Westhasthe lowestIMR of 4.9.
Thecensudivisionwith the highestpopulationis the South Atlantic andthat is
also reflectedin the number of hospitalizationdor infants with almosta fifth
(19.09%) of the ¢ o0 u n thaspitdlizations. The Pacific region hasthe second
highestpopulationin the nation, yet it incurs by far the highestmeancharge
$61,911.58 forhospitalization while the lowest is East South Central at
$27,704.45TheNew Englanddivision hasthelowestpopulationby far andalmost
half asmuchhospitalizatiorasanyotherdivision with meantotal chargesalmost

$36,038.94.



% Hospitalization Frequency and % Population by
Census Divisions for Infants (less than 1 year old)
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Chart 8 Infant Hospitalization and Population by Census Divisions

Source for population for childrdritps://datacenter.kidscount.org/data/tables/100
child-populationby-single

age?loc=47&loct=2#detailed/2/8,21,23,31,41,47/false/869,36,868/42/418

The percent of infantsy regionfrom the nationalinfant populatiorand the
corresponding peent of infants hospitalized by frequency for that region are

almost proportionalThe Mid Atlantic is slightly higher in hospitalization
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The South Atlantic division had 166,395 infant hospital stays while New England
had 32,110 infants hepitalized. The numbers of hospitalizations are reflective of
the generapopulation census in the divisionEhe population in the South Atlantic
is 1.53 times that of the Middle Atlantic divisioret the total charges are higher

for the Mid-Atlantic at $46,209.19 and South Atlantic $33,354.22

8.E97|

6.E94

4 Far

Sum Total charges (cleaned)

H

T T T T T T T T T
New Middle East North West Morth  South  East ScuthWest South Mountain  Pacific
England  Aflantic  Central Central Atlantic Certral Central

Census division of hospital

Chart 9 Sum of Total Charges of Hospitalization by Census Divisions
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Census division of hospital

Chart 10 Mean of Total Charges for Hospitalization by Census Divisions
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Table 1 Meanan m Total Char nsusDivision
Report
Total charges (cleaned)
Census division of % of Total
hospital Mean Il % of Total M Sum Sum
Mew England 36038.94 32065 3IT7% 1155229404 3.3%
Middle Atlantic 46209149 122405 14.3% H656236330 16.3%
East Morth Central 39503.02 111240 13.0% 4394314624 12.7%
West Morth Central 3104280 63465 7.4% 18970129587 57%
South Atlantic 3336422 166310 159 4% 5547141608 16.0%
East South Central 27704 .45 54485 6.4% 16094784349 4.3%
West South Central 3947832 121435 14.2% 4754048154 13.8%
Mountain 3517687 67245 7.8% 2365401276 f.8%
Pacific £1911.58 118480 13.8% 7335801360 21.1%
Total 40516.48 857130 100.0% | 34727880784 100.0%
4.3 Hospital Length of Stay

hart 11 Per

ntl enath of

Er n

for H

italization

27% of infantswerehospitalizedfor 1 day, 35%for 2 days,21%for 3 days,and11 %

for 4 days.
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Table 2 Mean a) Length of St nsusDivision
and d) Primary Payer
Report
Length of stay (cleaned)
Census division of
hospital Mean i Median
Mew England 5.24 32110 2.00
Middle Atlantic 459 [ 122445 2.00
East Morth Central 510 118240 2.00
West Morth Central 4.49 63485 2.00
South Atlantic 489 [ 166390 2.00
East South Central 423 4485 2.00
West South Central 465 [ 121515 300
Maountain 426 B7360 2.00
Pacific 477 | 125800 2.00
Total 472 | a71820 2.00
Report
Length of stay (cleaned)
copymostfreqDx Mean Ml Median
RSV 3.33 119380 3.00
Mon RSY 2.98 78200 2.00
Pnemania 3.06 39430 2.00
Fever unspecified 2.2 25840 2.00
LTI 2497 25675 2.00
Esophageal avn 22845 2.00
Dehydration 2.35 22335 2.00
Total 3.07 334855 2.00
Report

Length of stay (cleaned)
Race (uniform) Mean Ml Median
White 438 371140 2.00
Black 517 136760 2.00
Hispanic 4.41 197470 2.00
Asian, Pacific Islander 4497 25420 2.00
Mative 488 2360 3.00
Other 5.23 47760 2.00
Total 4 60 786910 2.00

Primar

Diagnosi



Length of stay (cleaned)

Report

Primary expected payer

(unifarm) Mean M Median
Medicare 467 1915 2.00
Medicaid 470 5h4255 2.00
Private Insurance 467 265355 2.00
Self Pay 37a 17230 2.00
Mo Charge 402 725 2.00
Other .04 31125 2.00
Total 472 870605 2.00

The meanstayin hospitalnationallyis 4.7 days,but the medianis only 2 days,although the
New Englandregionis slightly longer at 5.29, and EastNorth Centralis 5.10 days. LOS by
primarydiagnosidiffers for differentclinical condition,Acute BronchiolitisRSV, Pneumonia,
andEsophagedReflux havelongerstaysof hospitalizationRacealsoshows differentLOS; other
andBlack racestendto staylongerat 5.23and5.17respectivelyLOS by Primary Payervaries
slightly as well, with other taking longerin hospitalat 6.04 and self-pay gettingdischarged

soonefat3.75thanotherpayersfi Ot hreferstdo governmentprogramsandvarious othepayers.

However,it was noticeablein the New Englandregion that Native infants with RSV were

stayingin hospitalfor a meanof 17 days,unlike in anyotherregion.Therewereno otherNative

inpatients irnthese7 primarydiagnoses foNew England.
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Hospitalization by Population CensusbDivisions
Report
Total charges (cleaned)
Census division of % of Total
hospital Mean [+ % of Total M sum sum
Mew England 36038.94 320485 3.7% 3.3% 1166229404
Middle Atlantic 4620919 122405 14.3% 16.3% AGHG236330
East Marth Central 39503.02 111240 13.0% 12.7% 4394314624
West Morth Central 31042890 63465 7.4% 5.7% 1970129587
South Atlantic 3335422 166310 19.4% 16.0% AR4T141609
East South Central 27704 45 54485 6.4% 4.3% 1609478438
West South Central 3947332 121435 14.2% 13.8% 4794048154
Mountain 3517587 67245 7.8% 6.8% 2365401276
Pacific 61811.58 1184480 13.8% 21.1% 7335901360
Total 40516.48 357130 100.0% 100.0% | 34727880734




The South Atlantic had the highestvolume of inpatientinfants with a meancost of
$33354.22r sumof $5547 141 609 comparedo a nationalmeanof $40516.48ndsum of
$34 727 880 784. The lowest meanchargewas at East South Central region with

$27704.45ndsumming$1 509 478 439.

4.3EmergencyDepartment Analysis

Chart 13  EmergencyDepartment
Descriptive analysishowedthat 45% of inpatientsdid not meetany HCUP criteria for
EmergencyDepartment.37% had one revenuecode on recordin the EmergencyDepartment.

10%had apositivechargeon record.



