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Abstract

Purpose: To contrast trends in rural and urban pediatric home health care use among

Medicaid enrollees.

Methods:Medicaid administrative claimsdatawereused to assess differences in home

health care use for child members in a large pediatric accountable care organization

(ACO) inOhio.Descriptive statistics assessed rural andurbandifferences inhealth care

use over a 10-year period between 2010 and 2019.

Findings: Pediatric home health care use increased markedly in the low-income

(CFC) and disabled (ABD) Medicaid categories. Over the past 10 years, CFC-enrolled

children from urban communities have seen more home health visits, fewer emer-

gency department (ED) visits, and more well child visits compared to rural CFC-

enrolled children. Children enrolled due to disabilities in urban communities have also

seen more home health visit use but fewer preventive care visits than their rural

counterparts.

Conclusions: Within a pediatric ACO, rural home health care use has remained rel-

atively stagnant over a 10-year period, a stark contrast to increases in home health

care use among comparable urban populations. There are likely multiple explana-

tions for these differences, including overuse in urban communities, lack of access

in rural communities, and changes to home health reimbursement. More can be

done to improve rural home health access. Such improvement will likely necessi-

tate large-scale changes to home health care delivery, workforce, and financing.

Improvements should be evaluated for return-on-investment not only in terms of

direct costs, that is, reduced inpatient or ED costs, but also in terms of patient

and family quality-of-life or key indicators of child well-being such as educational

attainment.
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Home health in Medicare populations has been observed to improve

quality of life and keep elders and disabled people within their own

homes and communities. It has been less frequently studied in pedi-

atric Medicaid populations. In pediatric populations, there is emerging

evidence that home health decreases costs, reduces hospital length of

stay, reduces rehospitalizations, and relieves burdens on families.1–4

Unfortunately, as with many other specialty health services, rural

communities are more often lacking in home health services.5 There

are a variety of reasons that home health agencieswould be less acces-

sible in rural communities. The costs of transportation and increased

travel make low payments in home health that much less attractive to

business owners evaluating market prospects. Many rural areas still

do not have reliable broadband services for electronic records and

communication. Training of the diverse specialists necessary in caring

for children with chronic and complex specialty conditions is in short

supply in rural communities. Although these challenges were reported

for Medicare, they should be similarly relevant for Medicaid. Further-

more, the recent large-scale changes to Medicare home health reim-

bursement may impact home health agencies’ ability to deliver pedi-

atric homehealth services, asMedicare is the largest payer in the coun-

try. Access toMedicaid home health services for children has not been

studied to date, nor do we know how effective routinely administered

homehealth services are for rural children.Understanding the baseline

trends in pediatric home health can inform future policies.

We sought to determine if pediatric Medicaid home health service

use differed by patient residence in rural or urban counties. We also

examined the types of home health services provided in each area and

explored other child health care use trends in Medicaid. We antici-

pated that ruralMedicaid-enrolled childrenwould receive fewer home

health services, especially those involving complex specialty care, and

that theywould have higher use of emergency room and inpatient care

than their urban counterparts.We examined these questions in a large

Medicaid pediatric accountable care organization (ACO) that spans

34 counties in Ohio and has an active membership of approximately

325,000 child members.

METHODS

WeusedMedicaid administrative claims data between 2010 and 2019

for Partners for Kids (PFK) members. PFK is a pediatric Medicaid

Accountable Care Organization that is fiscally responsible for Medi-

caidManaged Care children in its 34-county service area. Children are

members of PFK as a result of their residence in 1 of the 34 coun-

ties in central and southeastern Ohio and participation in a Medi-

caid managed care plan. The service area covers both urban centers

like Columbus and more rural Appalachian communities. The mem-

bership within PFK counties averages 325,000 Medicaid enrollees at

any given time. We examined paid administrative claims data. We

further analyzed the Medicaid populations by their eligibility cate-

gories. In Ohio, low-income families are enrolled in the Covered Fam-

ilies and Children (CFC) program. Children with a disability and lower

income are enrolled in the aged, blind, and disabled (ABD) Medicaid

program, and children in the child welfare system are enrolled in the

adoptive, foster, and kinship (AFK) program. Prior to 2013, disabled

children enrolled in Medicaid were part of the fee-for-service Med-

icaid program. In 2013, this population was transitioned from fee-

for-service to Medicaid Managed Care and subsequently their care

was delegated to PFK. Children eligible for Medicaid due to foster

care, adoptive or kinship care were similarly incorporated into PFK

in 2017. As eligibility requirements differed and could lead to dif-

ferences in health care use and need, we analyzed these Medicaid

programs separately. For children in the CFC program, we analyzed

administrative claims data between 2010 and 2019, for those in the

ABD program, we analyzed claims between 2013 and 2019, and for

those in the AFK program, we analyzed claims between 2017 and

2019.

Categorization B of the Rural-Urban Commuting Area codes was

used to define urban-focused, large rural, and small/isolated rural cities

and towns. As complexity of disease could affect many types of health

care use, we used the work of Feudtner and colleagues to define pedi-

atric complex chronic conditions.6

We calculated home health use per 1,000 members in the follow-

ing categories: total home health visits, home health visits with health

aides, and home health visits with skilled nursing. Yearly trends by

rurality were assessed using a linear regression model which included

rurality, year, and a rurality and year interaction. Each Medicaid pro-

gram (CFC, ABD, and AFK) was analyzed separately.We calculated the

marginal effect of an additional year by rurality (urban, large rural, and

small/isolated rural community).

For each Medicaid program (CFC, ABD, and AFK), we also calcu-

lated annual health care use in the following categories: emergency

department (ED), evaluation and management (E&M) visits, hospital-

izations, well child E&Mvisits, nonemergent transportation, and emer-

gent transportation. The procedure codes used to define home health

visits, ED visits, well child visits, nonemergent transportation, and

ambulance claims can be found in the SupportingMaterial.

Differences in average yearly health care use by rurality (urban,

large rural cities/towns, and small/isolated cities/towns)were assessed

using one-way ANOVA. Each Medicaid program (CFC, ABD, and AFK)

was analyzed separately. An alpha level of 0.05 was considered statis-

tically significant. All analyses were done using Stata 16.0 (StataCorp,

College Station, TX). This study was approved by the Nationwide Chil-

dren’s Hospital Institutional Review Board.

RESULTS

Demographically, theseMedicaid groups (CFC, ABD, andAFK) are very

similar between rural and urban communities, although there are some

minor differences (Table 1). Annually, the percent children enrolled in

Medicaid through the CFC program with a pediatric complex chronic

condition differed slightly by rurality, with 4.6% in small rural, 4.9% in

large rural, and 4.8% in urban communities (P = .02). The percentage

with a pediatric complex chronic condition did not differ by rurality

among children enrolled in the ABD or AFK programs. However, both

programs, ABD and AFK, had a higher percentage of their population
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with a pediatric complex chronic condition, 21.6%-23.5% and 6.2%-

7.6%, respectively. Children enrolled inMedicaid through the CFC and

ABD programs in rural communities tended to be slightly older than

their urban counterparts. The majority of PFK members qualified for

Medicaid based on income andwere grouped in the CFC eligibility cat-

egory.

Overall differences in health care use by rurality

Annual health care use by Medicaid group and rurality can be seen in

Table 2. Total home health visits differed by rurality across all Med-

icaid groups. Home health visits among children in the CFC program

residing in large rural (28.89 visits per 1,000 members) and small rural

(19.83 visits per 1,000members)were far lower than those among chil-

dren residing in urban communities (72.62 visits per 1,000members, P

< .001). Children enrolled in the ABD program saw a similar trend in

urban, large rural, and small rural communities (6571.74, 1297.82, and

949.19 visits per 1,000 members, respectively, P < .001). Total home

health use among children enrolled in the AFK program also differed in

the urban, large rural, and small rural communities (1543.72, 461.61,

and 1148.17 visits per 1,000members, respectively, P= .045).

We saw modestly more ED E&M visits among CFC-enrolled chil-

dren in large rural (302.30 visits per 1,000 members) and small rural

(271.96 visits per 1,000 members) communities compared to urban

communities (219.27 visits per 1,000 members, P < .001). Such rural-

ity differences in ED visits were not seen among children enrolled in

the ABD or AFK programs. Differences were not seen in hospitaliza-

tions across communities for any of theMedicaid programs. Well child

E&M visits differed by rurality, with higher use among CFC-enrolled

children in urban communities (478.27 visits per 1,000members) com-

pared to large rural and small/isolated rural communities (388.18 and

391.24 visits per 1,000 members, respectively, P = .046). This trend

was also seenamong childrenenrolled in theABDprogram. Similarwell

child visit utilization was seen in children enrolled in the AFK program.

Nonemergency transportation use among children enrolled in the AFK

program was slightly higher in urban communities compared to rural

communities, while it was similar among children in the CFC and ABD

programs. Emergency transportation use among children in the CFC

program was slightly higher among rural children than urban children

(P= .041), while it did not differ among children in theABDorAFKpro-

grams.

Annual trends in home health use by rurality

Annual trends in homehealth visit use can be seen in Figure 1. Between

2010 and 2019, urban home health use increased dramatically (P <

.001), while large and small rural home health use remained stable (P

= .66 and P = .80, respectively) among children enrolled in the CFC

program. These trends have also been seen among children enrolled in

the ABD program since becomingmembers of the ACO in 2013. There

has been an increase in home health use among children in the ABD
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F IGURE 1 Total home health visit use byMedicaid program and rurality, 2010-2019
Abbreviations: ABD, aged, blind, and disabled; AFK, adoptive, foster, and kinship care; CFC, covered families and children.
Scales differ byMedicaid program

program residing in urban communities (P < .001), while their coun-

terparts in large rural and small rural communities have not seen such

growth (P = .609 and P = .166, respectively). Since becoming mem-

bers of the ACO in 2017, there has been a decrease in home health

use among children enrolled in the AFK program residing in urban (P

= .005) and small rural communities (P= .002), while no significant dif-

ferences were seen among those residing in large rural communities (P

= .644).

While overall urban home health has grown over the past 10 years,

the most dramatic growth has been in home health visits with health

aides in urban communities. This growth in urban home health aide use

is seen among children enrolled in theCFC andABDprograms (Table 3,

P < .001). There has been relatively little growth in rural communi-

ties. Across all communities, skilled nursing home health visits have

increased over the years among children enrolled in the ABD program.

There has been a yearly decrease in home aide and skilled nursing

home health visit use among children enrolled in theAFKprogramwho

resided in urban and small rural communities since they entered man-

aged care in 2017.

DISCUSSION

We find that home health use is 2-6 times higher among urban chil-

dren than rural children depending on the Medicaid eligibility group.

The majority of this use appears to come from increases in visits with

home health aides. There are likely many reasons for these findings in

home health use. Access in rural communities is known to be limited,

and access to pediatric homehealth services is likely evenmore limited.

Financial disincentives, such as unfunded regulatory mandates and no

coverage for physician supervision, provider workforce shortages, and

greater distances between patient homes, are just a few of the chal-

lenges to home health care in rural communities.7–9 The lower average

payment rates in pediatrics, combined with a smaller patient pool and

greater need for specialty training for staff, intensifies the rural home

health care access challenges that children face compared to the chal-

lenges adults face. It could also be that patients seen by providers in

urban settings, or by providers who frequently see complex chronic

disease patients, may be more aware of the steps that must be taken

to get home health care services approved. As a result, the type of

provider that children visit could also impact their access to home

health care services. In addition, the announcement of major changes

toMedicare home health reimbursement may have greatly diminished

the home health agencies that serve these areas. These changes likely

pushed most home health agencies to reorient their care and approval

process.10,11

More work needs to be done to understand the implications of

these changes on pediatric services. Song et al12 found decreases in

home health use when comparing Medicaid Managed Care enrolled

patients to Medicaid fee-for-service patients in the ABD population.

They reported a 4-percentage-point decrease in access to home health

care service after transition intoMedicaidManagedCare. This is a 26%

relative decline over the rate in the direct Medicaid fee-for-service

population. A difference-in-differences study design was used, allow-

ing for causal inferences about the effect of implementing an ACO in

this ABD population. However, as with any difference-in-differences

study, if there are factors that disproportionally impact the ACO group

in the post period, then analyses are at risk of attributing those differ-

ences to the ACO instead of the true reason for the differences. For

example, if covered benefits or billing processes changed in the ACO

region as compared to the non-ACO region following the transition

into managed care, then benefit coverage or billing processes could be

the reason for the decline in home health rather than the ACO specifi-

cally. Given the limited information on pediatric home health use, addi-

tional research is merited to understand time variation and secular

trends, such as evolution of federal health policy ormore local payment

reforms, such as formation of ACOs.

In contrast to our assumptions about home health services prevent-

ing use of emergency or inpatient care, we did not see significant dif-

ferences in the overall health care use of these services among chil-

dren enrolled in the ABD program by rurality. There were some dif-

ferences seen among children in the CFC program in emergency and

well child visit use by rurality, but none with the size and scope of the

homehealth differences. As themajority of the increase in homehealth
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included home health aides, it could be that there is an overutilization

of home health in urban communities or that the needed skill sets and

services are not getting to children and families. Additionally, pediatric

homehealthmaynot be as carefully focused uponor effective in reduc-

ing other types of care. This is contrary to specific studies examining

its role in reducing or offsetting other expenditures; for example, May-

nard and colleagues found favorable differences in emergent care and

lengths of stay for children with medical complexity receiving home

health care.2 Instead, it may mean that routine home health care as

administered in the community is not as effective as that implemented

in prior research studies. Furthermore, for a segment of children with

highest severity health concerns, it may be unreasonable to evaluate

home health in terms of averting hospitalization or other costly health

care utilization because the nature of their diagnoses is not associated

with clear opportunities to avoid high-cost clinical events.

It could also mean that family care, or other sectors, may be provid-

ing offsetting services in rural areas or for some key conditions. The

burden of family care providers, schools, and foster care for rural chil-

dren with severe and complex conditions is well documented, and it

is unclear how much extra burden families without home care take

on daily. This possibility is particularly problematic given the already

greater poverty relative to urban populations. We are unable to docu-

ment participating in other waiver programs with these data, and thus

it is possible that children are receiving home health care services that

are not paid for throughMedicaidmanaged care plans. In addition, this

study’s local populations or regional factors may preclude the general-

izing of results found byMaynard or other investigators.

The value of home health care use may be seen from a societal per-

spective rather than solely through themanaged careorganizationper-

spective. Home health care use could mean fewer missed days from

parental work and school, as well as improved quality of life measures

at the family level. These are outcomes not visible in administrative

claims data. Home health care has important benefits outside of reduc-

ing other forms of medical expenditures. Educational or family quality

of life measures may be necessary to show the value of these home

health services.

In some cases, shifting the burden ofmedical care from familymem-

bers to formal home health staff can be valuable as well. As we think

about the social determinants of health and the impact of unemploy-

ment and poverty on a community, providing family caregivers the

opportunity to shift from the informal care they provide to formal

employmentmay lessen caregiver burnout aswell as provide economic

value to the family and the community. As Volpp and colleagues have

discussed, many of the longer term benefits of home health are not

currently financially incentivized butmay also be important considera-

tions in the use of home health as well as the paymentmodel.13

The primary finding of this study, disparity of access to home health

care services between rural and urban Medicaid-enrolled children,

should inform state policies. Further work should be done to under-

stand how changes in Medicare reimbursement to home health have

changedhomehealth agencies and the pediatric services that they pro-

vide. Telehealth services, which have long been promoted as a fix for

restricted access to health care for those in rural regions, are likely

inadequate for solving all service needs in the home, especially with

limited broadband inmany areas like our Appalachian study area. Even

with broadband access, remote monitoring may mitigate some of the

deficiency for the assessment portion of home care service, but it

would not meet the needs of those requiring physical assistance in

caring for children. If the cost of providing in-home care differs so

much between urban and rural regions of the state as to create dispar-

ities of access, an appropriate intervention would be to support higher

reimbursement to counter the underlying cost differences. This could

be done through a modifier for home care claims provided in a rural

community, similar to the way reimbursements for physician services

off-hours are paid at a premium relative to regular daytime working

hours.

LIMITATIONS

There are several limitations to consider. First, this is a Medicaid ACO

in one state; the largely Appalachian rural population may look very

different than other rural populations. It is a population that is largely

White, and factors affecting these communities may be very differ-

ent from other rural communities. Moreover, we do not know about

attitudes toward home visiting in our Appalachian communities. In

addition, rural residence is not monolithic, and the geographic barri-

ers in Northeast rural communities are likely different from the barri-

ers affecting rural communities in the West or the South. As such, the

study results from this paper may not be generalizable to other larger

populations of children receiving home health services. However, this

study adds to the limited literature on pediatric ACOs. Second, this is

a claims-based study, and thus we do not know the true indications

for home health care services. However, the rural and urban popula-

tions appear to be similar over the years. We also do not see much

movement from rural to urban or urban to rural communities. In addi-

tion, as these are administrative claims data, we are unable to account

for other home health services and support that are billed through

other means, including the home health waiver program. However, the

lengthy wait lists for these programs suggest that need is still greater

than the availability of these services.

CONCLUSIONS

Home health use for Medicaid-enrolled children in this ACO varied

markedly by rural and urban residence.Within the groupmost likely to

use home health services, children enrolled in the ABD program, there

were fewdifferences in health care use associatedwith these large dis-

parities in access to home health. ED visits and well child visits among

children enrolled in the CFC program residing in urban communities

were lower than their counterparts in rural communities. The lack of

clear indication for use of home health care, the variable implementa-

tion of such services, and questions about the variety of benefits from

such services limit the conclusions that can be drawn about the appro-

priateness of such a large rural-urban disparity in service provision.
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Further evaluation is needed on the impacts of home health care use

on poverty and unemployment rates, family burden, and quality of life.
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