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Abstract

without visiting the healthcare setting in rural areas.

According to Association of American Medical Colleges, Rural American make up at least 15 to 20% of the U.S.
population face inequities that result in worse health care than that of urban and suburban residents. Most of the
rural healthcare facilities can now switch to RPM for them to be saved from CMS penalties if hospitals provide free
broad band internet service. GPA will convince the hospitals to invest on broad band internet to be able to connect
with patients living in rural areas more efficiently and have better access to healthcare through remote patient
monitoring. GPA has reached out to an accountable care organization that have provided enough data showing the
effectiveness of RPM on Heart failure patient’s readmission rates in rural areas hospitals. GPA aim to use remote
patient monitoring based on modern technology to collect data and help heart failure patients manage their health
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Definition of Terms
GPA- (Griffin Population Analytic)
RPM- (remote patient monitoring)
CMS- Center for Medicare and Medicaid

FCC-Federal Communications Commission

Chapter One: Introduction
Background of the study

The need to improve health outcomes and improve the quality of
healthcare has called hospitals to turn to using telecommunication
technologies. We are in the era where healthcare services are delivered
through videoconferencing, remote monitoring, electronic consults,
and wireless communication. One of the widely used technologies in
the healthcare sector is the Remote Patient Monitoring. According
to Klein, remote patient monitoring entails the use of technological
devices such as wearable heart monitors, Bluetooth enabled scales,
glucose monitors, and maternity care trackers to diagnose and
monitor patients. Remote patient monitoring has become of the
most used programs to deliver quality healthcare even in the remote
areas. Remote patient monitoring present numerous benefits to
healthcare providers and the patients including; improving the quality
of healthcare, reducing the cost of healthcare, it gives the patients the
peace of mind and daily assurance, and it enables physicians to provide
more support to the patients and give constant feedback to the patients
about their conditions. Additionally, RPM saves time of the patients as
the patients do not have to visit the hospitals every time for diagnosis
and examination.

The use of technology to connect with the patients remotely is
gaining momentum in the US report that over 50% of U.S hospitals
examine patients through the use of video conferencing or other
technology tools. However, many patients cannot take the advantage
of RPM due to lack of internet connectivity. Tuckson et al. report that
40% of the American population lives in the rural areas and a significant
percentage of the criticized are not connected to the broadband
internet. There has been high prevalence of chronic conditions in the

United States and the cases are predicted to increase by 2020. Klein,
reports that, 51% of US adult population is living with at least one
chronic condition and 27% have multiple chronic conditions such as
chronic obstructive pulmonary disease (COPD), cancer, and stroke
and this number is expected to grow by half by 2030.

The chronic conditions have been among the leading causes of
readmissions to hospitals and Heart Failure (HF) has been one of
the leading causes of readmissions in hospitals. Many hospitals have
reduced the HF readmissions significantly by the use of remote patient
monitoring. Almost every other Medicaid program has some form of
coverage for telehealth services and the private payers are enjoying
the coverage for many telehealth services. However, other hospitals
especially those in the remote areas cannot monitor heart failure
patients through RPM because most of the patients are not connected
to the broadband internet.

It is a major challenge for most of the rural hospitals to do constant
follow-up for all discharged HF patients since the patients do not
have internet connection at home. This limits the implementation
of remote patient monitoring to which can yield good results in
reducing readmission rates and save hospitals from CMS penalties. It is
disheartening to note that many hospitals are registering high rates of
readmissions within thirty days of discharge and hence are penalized
heavily by CMS. The failure by rural hospitals to use technology to
monitor the HF patients has increased the cases of readmissions
within thirty days of discharge. The increased HF readmissions have
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increased the penalties charged by Centre for Medicaid & Medicare to
the hospitals for the failure to keep the readmissions down. According
to Federal Communication Commission, the US wants to increase
the internet coverage to at least 80% of the population by 2030.
However, this may take longer and many hospitals will be continue to
penalized heavily by CMS for failure to use appropriate programs such
as RPM to chronic patients readmissions that occur within 30 days
of discharge. One of the most brilliant ideas which can be utilized by
rural hospitals to increase the use of RPM is by paying the broadband
internet for the discharged patients to help reduce readmissions. The
challenge is whether the hospitals can make enough savings from the
reduced readmissions to pay for satellite internet for the discharged
rural patients.

Statement of the problem

Technology is changing the way healthcare is delivered. Remote
patient monitoring is becoming an option for many hospitals to do
value-based care for their patients. This is made possible by technology
since connecting with patients and sharing information is quite very
efficient. Nevertheless, there is huge gap in broadband access in most
of the rural areas in the United States. According to Association of
American Medical Colleges, at least 20% of the U.S. population live
in rural areas and face inequities that result in worse health care than
that of urban and suburban residents and the one of the inequalities is
the digital divide whereby most the rural citizens are not connected
to the broadband internet. The FCC’s Rural Health Care Program
supports broadband adoption, but it is administratively burdensome
and provides an insufficient level of subsidy for remote health care
providers. This limits them from implementing effective RPM
programs.

The failure to use digital technologies makes it difficult for rural
hospitals to do effective follow up for all patients discharged from the
hospitals and this results to high readmission rate within 30 days of
discharge a situation that is highly penalized by CMS. Under programs
set up by the Affordable Care Act, the federal penalizes hospitals that
have high rates of readmissions and those with the highest numbers of
infections and patient injuries. Medicare penalizes hospitals up to three
percent for each patient readmitted within 30 days of discharge.

Heart Failure is among the leading causes of readmissions for
the hospitals and using RPM can help the hospitals to reduce the
readmissions significantly [1]. GPA seeks to study on whether
hospitals can register significant reductions in readmissions enough
cater for internet expenses if the hospitals pay for broadband internet
for the remote HF patients in RPM program. The study will focus on
three rural hospitals in Montana which usually register high levels of
readmissions within thirty days of discharge of chronic hence ending
up being penalized by CMS. The three hospitals include; St Peters
Hospitals, St Vincent Hospital, and Benefis Hospital.

Research Hypothesis

The hypothesis is of this study is that if the hospitals pay for
internet connection to support RPM in homes of rural HF patients,
the hospitals will register enough readmission reduction enabling the
hospitals to make significant savings on CMS penalties be enough to
pay cater for the cost of internet services [2].

Research Questions
This research seeks to answer the following questions.

Can hospitals reduce HF readmissions by implementing RPM?

Can hospitals reduce CMS penalties by paying satellite broadband
internet for rural HF patients on RPM?

Is it financially viable for hospitals to pay for broadband internet
for rural HF patients on RPM?

Scope of the study

The study will focus on rural hospitals that register high CMS
penalties every year due to high levels of readmissions on HF patients
that occur within 30 days of discharge [3]. The main agenda of the
study will be to show the hospitals how to save through reduction of
HF patient’s readmission rate through paying for broadband internet
in HF patients’ homes to facilitate the remote patient monitoring
program. Paying for the broadband internet for the HF patients will
enable the hospitals to follow up and monitor the discharged patients
closely through RPM program hence enabling the hospitals to reduce
the rate of readmissions. The reduction in readmissions will enable the
hospitals to make enough savings to pay for the broadband internet [4].

Significance of the study

GPA penalty-saving analysis model will demonstrate how paying
for broadband by hospitals in rural areas can lead to reduction of
readmission rate and yield in decreased Medicare penalization for
Heart failure in hospitals located in rural areas in the United States.

Limitation of the Study

The data analysis will be based on unpublished work due to lack of
enough literature in the topic of the study.

Chapter Two: Literature Review

Introduction

The use of digital technologies to collect medical and other
forms of data from individuals from one location and transmit the
data electronically to healthcare professionals in other locations for
assessment and recommendations is a growing field that has been
widely accepted [5]. According to Klein, 60% of the patients feel RPM
is safe and are ready to be monitored remotely from their homes.
However, some patients still have the notion that being examined
through telecommunication devices is not as effective as an examination
on one-one basis. Other patients believe that RPM services increases
the healthcare costs. However, this myth has been disqualified by the
several studies that have been conducted to determine the benefits
of using Remote Patient Monitoring program. According to Meyer
(2011), RPM improves patient engagement and health outcomes
hence thereby reducing readmissions and lowering healthcare cost.
Meyer reports that Remote patient monitoring can improve the health
outcomes of six in every ten patients and therefore it is a program
worth to invest in.

Malasinghe et al. argue that the RPM technologies are user friendly
and cost effective and hospitals should implement them to improve the
patients” outcomes and to save significant costs. Many hospitals are
turning to RPM to reduce the high rates of hospital readmissions and
reduce the high CMS penalties that arise as a result of high hospitals
readmissions that occur within 30 days of discharge. According to Hjelm
CMS readmission penalties and length of stay are the key contributors
to the high increased hospital bills. Healthcare spending has increased
by 4.2% between 2016 and 2017 to $ 3.5 trillion or what is termed as $
10,730 per person. In 2016, there were over 35 million hospitals stays
which amounted to 104.2 stays per 100, 000 population. Nevertheless,
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the average cost per hospital stay was $ 11,700 making hospitalization
one of the most expensive types of healthcare utilization. In 2017, the
aggregate hospital costs for 35.8 million hospital stays totaled $ 434.2
billion [6]. The reported statistics are discouraging but the spending by
hospitals can be brought down significant if hospitals embrace remote
patient monitoring.

Interestingly, the new healthcare legislation allows physicians to
bill for the service. CMS covers the RPM services under the following
CPT codes; 99453, 99454, 99457 and 99458. The CPT code 99453 covers
initial set of RPM services and patient education, and CPT code 99454
covers supply of devices and collection, transmission, and summary
the services. On the other hand, the CPT code 99457 covers the first
20 minutes of remote physiologic monitoring by clinical staff whereas
CPT codes 99458 covers additional 20 minutes of remote physiologic
monitoring by clinical staff above the 20 minutes covered by CPT
99457 (CMS, 2020). Importance of RPM after Discharge of HF Patients

Many scholars have researched to determine whether monitoring
heart failure patients through remote monitoring program that can
have any significant impacts on discharged patients. One of the studies
which sought to determine the effectiveness of RPM after discharge
of hospitalized HF patients was conducted by Ong et al. The authors
monitored 737 patients out sample size of 1437 HF patients for 180
days on RPM after the patient were discharged from different hospitals.
The other 700 patients were not put under any RPM program. The
patients under the RPM program were monitored through mobile
phones were the physicians collected data weekly on the progress of the
patients and advised the patients according on to manage the situation.
Readmissions were reported on the patient in the RPM programs and
those not in the RPM and therefore the scholars concluded that RPM
do not have significant impact in reducing readmissions after discharge
for the HF patients [7].

Hale at al. also sought to determine whether monitoring HF
patients under the RPM can help to reduce hospitals readmissions.
The scholars compared Med Sentry remote patient monitoring and
usual in older HF patients. The scholars found that the use of RPM
reduced the all risks including lack of medical adherence that caused
hospitalizations after discharges. Hale et al. concluded that, Med sentry
hospital monitoring system was effective in reducing readmissions and
recommended the use of RPM programs to improve health outcomes
and to ensure quality care to the HF patients.

Another study to show the effectiveness of RPM was conducted
by Mount Sinai Hospital. The hospital put 380 patients on specialized
care from September 2015 to June 2018 to compare their rates of
readmissions. Among these patients, 28 HF patients were put on RPM
program. The hospital noted that the 30-day readmissions for the HF
patients reduced from 22% to 9%, which represent a 40% reduction
[8]. This shows the monitoring HF patients through RPM program
cam help to lower the readmissions rate after hospitals significant
hence avoiding the CMS penalties that can arise due to high rates of
readmissions after 30 days of discharges (CMS, 2020).

The Digital Divide in United States

United States strangles to reduce the big digital divide across the
country. There is a large population who has no broadband internet
connectivity which Federal Communication Commission estimates to
be more than by 20 million people. According to FCC, 39% of rural

dwellers lack broadband access which is relatively an extremely high
number compared to 4% of urban Americans The rural areas account
for the largest percentage of the areas that are not connected to the
broadband internet and this is devastating since the rural populations
are denied to enjoy the fruits of internet connectivity and modern
technology. For instance, the rural population cannot receive healthcare
services remotely through technological devices due to lack of internet
connectivity to facilitate the process. Rural residents have few choices of
internet services providers or none. Those internet providers available
charge higher prices for very lower quality services. This explains why
only few rural Americans use internet to get services online or do their
activities remotely compared to urban residents (FCC, 2020) [9].

The increasing use of remote patient monitoring and other
types of telehealth services is increasing the urgent to have internet
connectivity in the rural areas. However, due to lack of broadband
internet connectivity in the rural areas, the hospitals and patients are
turning to private internet providers to get internet connectivity. The
Satellite broadband is one of the most widely available type of internet
delivery in the U.S. Satellite broadband is one way to get to get internet
delivery anywhere in the rural areas. The most widely satellite provider
recognized by Federal communications commission is HughestNet
whose download speed 150% faster than the other providers and upload
speed is about 200% better than the other satellite broadband internet
providers. Nevertheless, the installation and the monthly subscriptions
can cost the rural hospitals and the patients significant amount money.
Comparatively, HughestNet is averagely cheaper and efficient as the
installation is free and the monthly subscription is $ 4.99 per month.
Figure one shows the rural digital divide in the US whereas figure 2
shows the broadband internet connectivity in all US states [figure 1,2].

Chapter Three: Research Methodology
Research design and methodology

Quantitative data was collected from Center for Medicaid &
Medicare services database, Hospital Readmission Reduction Program.
These data include the number of discharges and readmissions patients
with the 6 DRGs including Heart Failure. Data on penalties on three
hospitals was collected and calculated using the payment adjustment
factor. Descriptive design was the most appropriate for Saving Cost
Analysis. The significance of the descriptive research design made it
possible to integrate the quantitative and qualitative methods of data
collection.

Data Collection
Hospital readmissions reduction program (HRRP)

o CMS calculates the payment reduction and component
results for each hospital based on its performance during a rolling
three-year performance period.

] The payment adjustment factor is the form of the payment
reduction CMS uses to reduce hospital payments.

U Payment reductions are applied to all Medicare fee-for-
service base operating diagnosis-related group payments during the FY
(October 1 to September 30).

o The payment reduction is capped at 3 percent (that is, a
payment adjustment factor of 0.97).

o All the calculations are based on the unpublished model
developed by Zupec J. and Lucado G [10].
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The rural digital divide in the US
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connectivity. About 50 percent of all fived broadband customers use
Figure 1: Rural Digital divide.
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Figure 2: Broadband availability in U.S.
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Total CMS payment for St Peters Hospital
DRG Definition Total Average Average Average Total CMS
Discharg  Covered Total Medicare payments
o5 Charges Payments  Payments
003 - "ECHO OF TRACH W MV >96 HES OR PDX EXC FACE, MOUTH & NECK W MAJOR. 11 SH4.819.09 5114243640 511250064 $1,237507.00
025 - CRANIOTOMY & ENDOVASCULAR INTRACRANIAL PROCEDURES W MCC 23 513027148 S31924%2 828833 S663,165.00
026 - CRANIOTOMY & ENDOVASCULAR INTRACRANIAL FROCEDURES W CC 12 S69,01500 51943333 51822650 5218583800
027 - CRANIOTOMY & ENDOVASULAR INTRACRANIAL FROCEDURES WO OCMOC 20 S66,091.75 S1544030  S1406445 5281,289.00
039 - EXTEACRANIAL FEOCEDURES W/ OC/MOC 18 53094946 SBOTTIS 5618586 5173, 20400
057 - DEGENERATIVENERVOUSSYSTEM DISORDERS W/O MCOC 11 52095609 S505491 S6,068.00 S66,748.00
064 - INTRACRANIAL HEMORRHAGE OR CEREBRAL INFARCTION W MCC 47 53935915 S1208589  S10.5M057 5508,567.00
065 - INTRACRANIAL HEMORRHAGE OR CEREBRAL INFARCTION W CC OR TPA IN 24 HRS 45 52738607 5718433  S57894F 5260,526.00
066 - INTRACRANIAL HEMORRHAGE OR CEREBRAL INFARCTION WO CCMOC 16 51654856 S669169 5365550 555, 468.00
069 - TRANSIENT ISCHEMIA WO THROMBOL Y THC 20 S19.03085 5541650  S4.21680 58433800
101 - SELZURES WO MOC 21 $21121686 5598976 5460014 597, 863,00
164 - MAJOR CHEST PROCEDURES W COC 11 £60,656.27 51934300 51435351 $158,003.00
166 - OTHER RESP SYSTEM O.R. FROCEDURES W MCC 12 513004592 5317995 53078033 5360, 36400
167 - OTHER RESP SYSTEM O.R. PROCEDURES W OC 11 54036827 S1408500 59981484 5109, 798,00
175 - FULMONARY EMBOLISM W MCC 28 53320904 5989568 | S868557 5243,19.00
176 - PULMONARY EMBOLISMW/OMOC 14 51710336 S431957  S509857 57138000
177 - RESPIRATORY INFECTIONS & INFLAMMATIONS W MOC 17 S33,119.82 S11.72165  S9.894D6 5168,199.00
169 - PULMONARY EDEMA & RESPIRATORY FAILURE 124 52670954 SBT9156 5718262 SE90,645.00
193 - SIMPLE PNEUMONIA & PLEURISY W MOC 82 $18352685 S943e1l $7.589.66 564695200
194 - SIMPLE PNEUMONIA & PLEURISY W CC 28 S15,790.39 553289  S5,10079 $142,822.00
208 - RESPIRATORY SYSTEM DIAGMNOSIS W VENTILATOR SUPPORT <=96 HOURS 15 $61.933.60 $1557613  S14.61453 5219.218.00
219 - CARDIAC VALVE & OTH MAJ CARDIOTHORACIC FROC WO CARD CATH W MCOC 16 SI57F96075 S6060098d 55941588 5050,654.00
233 - CORONARY BYPASS W CARDIAC CATHW MCC 13 SIT6MO85  S6226033  S60.906T7 $791.788.00
234 - CORONARY BYPASS W CARDIAC CATHW/O MCC 17 $19330639  $3537035  s3LT9941 $357,59000
235- CORONARY BYPASS W/O CARDIAC CATH W MCC 18 S21333306 318N 19T £759,56000
236 - CORONARY BYPASS WO CARDIAC CATH WO MCC 24 16730454 52679413 $25,530:08 $612.72000
244 - PERMANENT CARDIAC PACEMAKER IMPLANT W/O COMCC 11 $70.14345 51405609 S1L77673 S140.54400
246 - PERCUTANEOUS CARDIOVASCULAR PROCEDURES W DEUG-ELUTING STENTW
MCCOR i SI936650 52248389  S2LMATS $398.241.00
247 - PERC CARDIOVASC PROC W DRUG-ELUTING STENT W/OMCC 63 $8315013  s1452219  sl2eslTl S797.65800
254 - OTHER VASCULAR PROCEDURES WO COMCC 11 6495682  SILI0855 81084227 $119,.265.00
266 - ENDOVASCULAR CARDIAC VALVE REPLACEMENT W MCC by $18606405  S4B58014  S47.85814 51,052,690
267 - ENDOVASCULAR CARTHAC VALVE REPLACEMENT W/O MCC 18 $18346044  S3BTH311 53753300 $675,590.00
269 - ADRTIC AND HEART ASSIST FROCEDURES EXCEPT FULSATION BALLOON WO
MCC 11 $12330545 52991145 $26.661.45 $315.276,00
271 -OTHER MAJOR CARDIOVASCULAR PROCEDURES W CC 13 $92.58946 52203123 $20,78485 S270.20300
272 - OTHERMAJOR CARDHOVASCULAR PROCEDURES W/O CC/MCC 11 $9419800 51756982 $16,185.27 S17B038.00
250 - "ACUTE MYOCARDIAL INFARCTEON, DISCHARGED ALIVE W MCC™ 18 SHLTI289 51036200 $10,350.59 $156.316.00
281 - ACUTE MYOCARDIAL INFARCTION, DISCHARGED ALIVE W CC 16 $30,67463 587160 8577506 S92.40000
286 - "CIRCULATORY DISORDERS EXCEPT AML W CARD CATH W MCC” 2 $9.56086  514.76641 $13.,855.82 5304, 528,00
287 - CIRCULATORY DISORDERS EXCEPT AMIL W CARD CATH WO MCC 7 39,6204 $58.576.41 $6,759.50 $162.508.00
291 - HEART FAILURE & SHOCK W MCC 165 52968045 980760 88407 514586400
292 - HEART FAILURE & SHOCKW CC 33 2226912 720003 £5,388.00 S177.804.00
293 - HEART FAILURE & SHOCK WO CCMCC 11 SI3ETLE  S44T9.00 357073 £39.300.00
308 - CARDIAC ARRHYTHMIA & CONDUCTION DISORDERS W MCC 36 £30.30658  S8.49031 73400 $264, 33700
309 - CARDIAC ARRHYTHMIA & CONDUCTION DISORDERS W CC 41 $19.66954  $5515.3 S33W $177,91400
310-CARDIAC ARRHYTHMIA & CONDUCTION DISORDERS WO COMCC 16 $1532388  S21.00 $3.171.06 S50.737.00
312-SYNCOPE & COLLAPSE 12 S1884650  S639730 £4.261.58 £51.13000
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Ald - OTHER CITRCULATORY SYSTEM DIACHOSES W MOC

A2 - MATOR SMALL & LARCGE BOWEL PROCEDUTRES W MNOC

A0 - MATOR SBMALL & LARGE BOWEL PROCEDUTRES W OO

331 - MATOR SMALL & LARGE BOWEL PROCEDURES WO COVRIOE

BFT - GLUL HERMORRBAGE W RMMOC

ATE - CUL FIEMORRFLAGE W OO

350 - G L OBSTRUCTION W OC

A9l - EROPHAGITIS, GASTROENT & MISC DIGEST DISORDERS W hCC
292 - "ESOPFHAGITIS, CASTROERNT & MISC DICEST DISORDERS WA RACC
417 - LAPAROSCOPIC CHOL ECYSTECTONMY WO C.DUE. W MOCT

418 - LAPAROSCOPIC CHOLECYSTECTONMY WO C DUE. W OO

441l - TDISORDERSOF LIVER EXCEFT MALLICG, CIRE ALC HETPA W RO
442 - DISORDERSOF LTVER EXCEPFTMALICG, CIRRE ALC HEPA W OC

454 - COMBINED AMNTERIOR/POSTERKOR SPIMNAL FLISTOM W OO

455 - COMBINED ANTERIOR/TOSTERIOE SPINAL FUSTOM WA OCBIOC
AG0 - SPIMAL FLPSION EXCEP T CERVICATL WO RACC

dbd - WHD DEBRID & SKIN GRFT EXC HAND, FOR MUSCLUTLOWOOMNMN TISS
DTS W O

46T - REVISION OF HIFOR KNEEREPLACEMERNT W OC

468 - REVISION OF HIF OR KMNEE REPLACERMERNT WA CCMRICC

A6 - RAATOR FIP AND KNEE [OINT REPLACEMENTOR REATTACHMENT
OF LOWER EXTREM

470 - MATOR HIP AMD KMNEE [OINT REPFLACEMENTOR EEAT TACHMENMT
OF LOWER EXTREM

473 - CERVICAL SPINAL FUSION WO COMOC

480 - HIP & FEMUR PROCEDURES EXCEPT MAJOR JOINT W MCC

481 - HIP & FEMUR PROCEDURES EXCEPT MAJOR JOINT W CC

452 - HIF & FEMUR PROCEDURES EXCEPT MAJOR JOINT WD COMEC

483 = MAJOR JOINT/LIMB REATTACHMENT PROCEDURE OF UPPER EXTREMITIES

552 - MEDICAL BACK PROBLEMS WO MCOC

602 - CELLULITES W MCC

503 - CELLULITES WO MCC

635 - DIABETES W CC

&40 - MISC DHISORDERS OF NUTRITION. METABOLISAM FLUIDS/ELECTROLYTES W MOC

G4l - "MISC DISORDERS OF MUTRITION METABDLISM FLUIDSELECTROLYTES WHO MOC

652 - REMAL FAILURE W MCC

583 - REMAL FAILURE W CC

689 - KIDNEY & URINARY TRACT DJFECTIONS W MCC
690 - KIDNEY & URINARY TRACT DNFECTHONS WD MOC

595 - OTHER KIDNEY & URINARY TRACT DIAGNOSES W MCC

£12 - RED BLOOD CELL DNSORDERS WO MCC

813 - COAGULATION DISORDERS

853 - INFECTIOUS & PARASITIC DISEASES WOR. PROCEDURE W ARCC

854 - INFECTIOUS & PARASITIC DISEASES WOL.R. PROCEDURE WCC

671 - SEFTICEMLA OR SEVERE SEPSIS WO MV =56 HOURS W MCC

E72 - SEFTICEMLA OR SEVERE SEPSIS WO MV =% HOURS WO MCC

917 = POISONING & TOXIC EFFECTS OF DRUGS W MCOC

951 - EXTENSIVE OuE. FROCEDURE UNEELATED TO PERNCIPAL DNAGNOSIS W MOC

DRG Definition Total
Discharges
025- CRANIOTOMY & ENDOVASCULAR INTRACRANIAL PROCEDURES W MCC 13
038 EXTRACRANIAL PROCEDURES W CC b2
039 - EXTRACRANIAL PROCEDURES W/O CCMCC 23
057 - DEGENERATIVE NERVOUS SYSTEM DISORDERS W/O MCC u
064 - INTRACRANIAL HEMORRHAGE OR CEREBRAL INFARCTION W MCC kY
065 - INTRACRANIAL HEMORRHAGE OR CEREBRAL INFARCTION W CC OR TPAIN 24
HRS 51
163 - MAJOR. CHEST PROCEDURES W MCC 12
166 - OTHER RESP SYSTEM O.R. FROCEDURES W MCC 17
175- PULMONARY EMBOLISM W MCC 19
177 - RESPIRATORY INFECTIONS & INFLAMMATIONS W MCC 30
159 - FULMONARY EDEMA & RESPIRATORY FAILURE 46
190 - CHRONIC OBSTRUCTIVE FULMOMARY DISEASE W MCC 62
191 - CHRONIC OBSTRUCTIVE PULMONARY DISEASEW CC b
193 - SIMPLE PNEUMONIA & PLEURISY W MCC [
194 - SIMPLE PNEUMONLIA & PLEURISY W CC 18
200- PNEUMOTHORAX W CC 1
208 - RESPIRATORY SYSTEM DIAGNOSIS W VENTILATOR SUPPORT <=96 HOURS 23
220- CARDIAC VALVE & OTH MA] CARDIOTHORACIC FROC WO CARD CATHW CC 12
233 - CORONARY BYPASS WCARDIAC CATHW MCC 13
243- PERMANENT CARDIAC PACEMAKER IMPLANT W CC 21
246- PERCUTANEOUS CARDIOVASCULAR PROCEDURES W DRUG-ELUTING STENT W A
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$37,182.83 S12,924.06 S11,872.83 $213,71L.00
S63,982.00 SI7.59250 52656244 5424,999.00
S58,29318 S17.762.91 51386777 305, 09100
23956706 £11861.15 5945306 255, 257.00
£40.321.29 1193796 $10,755.07 S0, 1.24.00
$IX.50327 So,834.44 £3.573.50 FARG, FI0, 00
$22.061.95  %6,080.00 E3,088 50 o1 0ua, B, 00
S35, P15.00 S8478.17  ST.7S7E3 F139,641.00
S23.670.13  S550563 5445810 $133,743.00
$51.854.46 S15717.92 51453908 $189,008.00
54195562 S1118323  S9.90423 $128,755.00
3453815 S1L994.31 51100692 S143,090.00
522,053.00 S7.52555  $5077.09 S55,848.00
$129.404.04 S45786.96 S39,308.7% S943,411.00
$1158,528.68 532952233 52902500 SO28,800.00
SO0417.03 SI5642.21 52412584 51.616,431.00
$56.530.27 S$18.55818 SIT.623.91 $193,863.00
$66,839.48 S22,997.05 S20,152.29 $423,198.00
S68.639.03 S19.394.56 S516,147.19 $581,299.00
S0, 78721 $21.702.00 $18.624.03 S2E0,007,00
547, 40200 51417414 S511,8526.81 B0, 682, 140,00

S49.13%18 S14.99255  S13.60252 S149.631.00
SE803212 S18927.26 £17,537.38 £5596,271.00
S50.TI6S6 1359233  $12.33198 B554,930.00
$I7.25685  $10L10418 $5.754.15 $165621.00
55325065 $1553395  S14.47E50 51,317.560.00
S2153596  S6M158 55.123.50 S122 06400
SATST000 SR5STRUAS SEAGAE2 S93,11300
S17.80592  S5996.88 471067 F113,056.00
ST $606.65 $4.948.06 S, 117.00
S3839470  SE533.00 S6.771.96 S155, 75500
51699493  S5e55.06 S4.172.48 S1L12657.00
$3LF0852  $10.230.84 $9.205.487 $533.917.00
F12.99568  $6.717.48 $5491.16 F307. 30600
52959036 $8467.73 $FI32A5 SE0.657.00
1721633 SET052s S4,379.04 S12563.00
2456196 $10.527.62 FO.55T7 F248,424.00
SI558860  $6.243353 SROI593 $76.439.00
S3433225 51244009 $11,22538 S179,606.00
SIAZ 1429 S3IS90434  S3T92139 52,652 419.00
$51.21687 31351487 $14.277.80 $214. 16500
SITERNT 1244788 5113664 54.276,469.00
$34.22253  §TATS.0L SR585.45 604, 53000
S35.,558950 S9.500.75 SB2T2.50 5927000
$55.83943 $27.61886 2 $26.269.64 236777500
Total S5, 36657600
Average  Average Total  Average Total CM5
Covered Payments  Medicare
Payments
$65.77985 52978955 S28.76615 $373.960100
#331345  S10.69959 S50 $217.569.00
§35,28421 SITSTE0 5663545 S185.793.00
$18.61221 S500743 568303 S95,625.00
$2853773  S1131876  $11.28257 $417.455.00
$23.356582  STINE selfend £309.908.00
$14133817 53570883 $34.38233 $412,594.00
S6401594 52554865  S24.40065 $414.511.00
SI568084 51033179 S853216 $167.61L.00
S30.44183 51293037  S11B8057 £356.426.00
$2303854  SB5eB3)  $736113 533561200
SM.59785 SBOFTR S6997.19 $433.526,00
SILIGTO0  S644391  S5IT4D $121.31400
$26,610019  SRMJ2E $831391 $573,660000
514351536 $653430 5321556 $54.060.00
$17.63552  STAS000  SeTLER S07, 59000
S5002991 51651961 S1552957 S357.187.00
S15108033  S365/783 3518542 $422.23500
8272554 53355491 5245423 $682,033.00
§57.30590 S18.16276 S16747A2 S351.700:00
SELG20468  S2L53780 82125125 $550,050:00
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247 - PERC CARTHOVASC FROC W DRUG-ELUTING STENT WiOMIC (4] S5T 64092 L] Kl o 1300787 19 4500
152 - OTHER VASCULAR FROCEDURES W MCC H S92 S1495358 197604 A
133 - OTHER VASCULAR FROCEDURES WCC I 003 SI7657.07 SI6SILA SN
I3 - OTHEE VASCULAR FROCEDURES W/OCC/MCC 13 S8R S1260023 S1L5438 SIN0TM
D59 - AQRTIC AND HEART ASSISTFROCEDURES EXCEFT FULSATION BALLOON WO MCC I3 §103,938.69 §2982015 5285005 ST
380 . “ACUTE MyOCARDIAL INFARCTION, DHSCHARGED ALIVE WMCC™ & SIL03650  SILeEANE  SMOAMIES  SRO9SSRO0
81 - ACUTE MYOCARDIAL INFARCTION, DISCHARGED ALIVE WCC b1 SXITE2] SeAMMNS SEENSI  SIMSEN
6. "CIRCULATORY DISORDERS ENCEFT AME W CARD CATH W MCC | SLLEAE SIESNA00  SI4ES00 SNESN
257 - CIRCULATORY DISORDERS EXCERT AMI W CARD CATH WHOMCC 28 LT S5 e el 20155500
191 - HEART FAILURE & SHOCE W MCC M 2674502 SH51557 S9.31800 0T
92 - HEART FAILURE & SHOCE W CC F. ] 2Tnn 574668 §5.75242 SIHIN
¥ - FERIPHERAL VASCULAR WoC Il $25 1756 S0 S5 30 SN0
8 - CARDIAC ARRHNTHMIA & CONDUCTION DISOREDERS W MCC X S0 29 56,9975 RN
309 - CARDIAC ARRENTHMIA & CONDUCTION DISCRDERS W CC 3 SLZED  SAAMSS SIO3 SISO
29 - MAJOR SMALL & LARGE BOWEL PROCEDURES W MCC 7 PLMIE O SHETAIS  SHAMIS STEN
530 - MAJOR SMALL & LARGE BOWEL PROCEDURES WOC L] L5591 52 817 2538 159540 S35 a0e 00
57 -G HEMOREHAGE WMCC kL L5082 M0 S1201238 SR0541 76 263 50000
55 - G0 HEOREHAGE WOC '] L1049 So L5 £581135 B2 900000
59 - G OBSTRUCTION WIOC . S15 74285 $601853 SLBE1m SIEL 0600
11 - ESOFHAGITIS, GASTROENT & MISCINGEST DISOEDERS W MOC Il S22 9606 SE0T3 55 S815800
T - "ESOFHACITIS, GASTROENT & MISC DIGEST DISORDERS WiOMCC™ 3 S1555807 §5.414.08 SLIT5ET SHLTN
193 - OTHEE DIGESTIVE SYSTEM DHAGNOSES W MCC 1} 53 6073 12805 S94606 SN
54 - OTHER DIGESTIVE SYSTEM DIAGNOSES WEC i SMENOT  SesiRST S5ENLS $78,286.00
417 - LAPAROSCOPMC CHOLECYSTECTONY W/OCDE WMCC f] LR 050 L8 L1678 L1862 3 SITLEM
431 . CIRREIOSIS & ALCOHOLIC HEPATITIS W MCC 1 HOMO1T  SIZGDAIT SILESLET  SITALO0
433 . CIRRHOSIS & ALCOBOLIC HEPATITIS WCC 1 SRS 5716391 SATLSY £70,088,00
2 - NSORDERS OF LIVER EXCEFT MALIGCIREALC HEFA WCC ] $13737 556677 S50 LN
450 - SPINAL FUSION EXCEFT CERVICAL WOMCC ] 8517200 S0 06557 25551 8% b )
459 - MAJOR HIF AND EMEE JOINT REFLACEMENT OF REATTACHMENT OF LOWER EXTREM H S61 57000 215350 2103050 SAT
A7 - MAJOE HIF AND EMEE POINT REFLACEMENT OF REATTACHMENT OF LOWER EXTREM 113 06 N BT ST S1283.0 52 IS
473 - CERVICAL SPENAL FUSION W/ COMCC I SILIMTE  SISONILIS  SME0000 SITR20000
430 HIP & FEMUR PROCEDURES EXCEPT MAJOR JOINT W MCC 15 SRESIASD SR SNOMEA £300,215.0
431 - HIP & FEMUR FROCEDURES EXCEPT MAJOR JOINT W CC ] S5 S14305497  S130ene LN
{52 - HIP & FEMUR PROCEDURES EXCEPT MAJOR JOINT Wi CCMCC 11 838 SILedLD  SI036id5 S114,00900
336 - FRACTURESOF HIP & FELVIS WO MCC 13 ST 553031 HINE 3T
352 - MEDICAL BACK FROBLENMEW/OMOC & 601713 202745 5503008 S840
363 -FI SPRN, STEN & DEL EXCEPT FEMLUR, HIP, PELVIS & THIGH WO MCC 1] SleA0L19 SHLE Sl 6531500
603 - CELLULITISWAOMCC 1 51557051 S6,008.33 5040 S100.57 0
637 - DIABETES W MCC 11 530,503.15 30064 516882 S59.568.00
635- DIABETES W CC 14 517,382 559905 TN S0, 560
640 - MISC DIEORDERS OF NUTRITION METABOLEM FLUIDSELECTROLYTES W MCC 7 45,1565 Sl0590.8 $5.14065 §138.391.00
641 - "MISC DISORDERS OF NUTRITION METABOUISM FLUDSELECTROLYTES W/OMOC 1 S19.206.5% 5344050 HI5Le $138, 238100
652 - RENALFAILURE W MOC k] 8324104 510554 84D $332,0181X
653 - RENALFAILURE W CC »n S19.3740 56,5535 bk T e ] S2TT61500
659 - KIDNEY & URTNARY TRACT INFECTIONS W MCC 11 QAT 57387 540073 ST0.40800
650 - KIDNEY & URTNARY TRACT INFECTIONS WO MCC i S5 5564900 AN §138 1060
655 - OTHER KIDNEY & URINARY TRACT DIAGNOSES W MCC 7 5323198 SIL23M 5100 S47B 908100
659 - OTHER EIDNEY & URINARY TRACT DIAGNOSESW CC 14 2007793 5740053 86521521 S87.013.00
£33 - INFECTIOUS & PARASITIC DISEASESW O.R. PROCEDURE WMCC H SIS SheDmE $5358 £1, 5569000
§71 - SEPTICEMIA OR SEVERE SEPSE WO MV 56 HOURS W MOC 184 SHEEE)  SI345L07 118 £2,185 70,00
872 - SEFTICEMIA OF SEVERE SEPSE WO MV 96 HOURS W/OMOC 4 52014 A4S Lk §273,5000
&5 - NEUROSESENCEPT DEFRESSIVE 12 S12.70050 55,5673 LIS 5480900
£33 - DISCRDERS OF PERSONALITY & DVMPULSE CONTROL i S13MLY S8.26371 gma S101, 284
£55- PSYCHOSES Fi ] S130n% 55,400.07 03 £190,207
857 - ALCOHOL/DRLG ABUSE OF DEPENDENCE WO REHABILITATION THERAFY W/OMCC 16 £23,567.13 4565088 Shcely 45856700
251 - EXTENSIVE O.R. FROCEDURE UNRELATED TO PRINCIPAL DIAGNCRS W MCC 18 S100, 00828 S35 SHTM¥ §535,075.0
Tiotal $26,130 419,00
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Total Payment per DRG for St Peters
DRG Definition Total Average Average Total Average Total
Discharges Covered  Payments  Medicare payment per
Charges Payments DRG
190 - CHRONIC OBSTRUCTIVE PULMONARY DISEASE WMCC 55 81773565  STTT004 8637195 S350457.00
191 - CHRONIC OBSTRUCTIVE PULMONARY DISEASEW CC 12 51461433  S7.14175  S454108 55449300
193 - SIMFLE PNEUMONIA & PLEURISY W MCC 107 52387944  $926970  §7.905.82 S845923.00
194 - SIMPLE PNEUMONIA & PLEURISY W CC 29 51668124 5618490 5513324 S14892200
201 - HEART FAILURE & SHOCKW MCC 72 82330350 978747 S8O35.06 64332400
202 - HEART FAILURE & SHOCKW CC 13 51654985  $634562 5559177 57269300
470- MAJOR HIF AND KNEE JOINT REPLACEMENT OR REATTACHMENT OF
LOWER EXTREM 183 63522892 S514.70903 51132138 52,108,413.00

DRG Definition

193 - SIMPLE PNEUMONIA & PLEURISY W MCC

194 - SIMPLE PNEUMONIA & PLEURISY W CC

23 - CORONARY BYPASS W CARDIAC CATH WiOMCC

235- CORONARY BYPASS WO CARDIAC CATH W MCC

250- "ACUTE MYOCARDIAL INFARCTION, DISCHARGED ALIVEW MCC™
261 - ACUTE MYOCARDIAL INFARCTION, DISCHARGED ALIVEW CC
291- HEART FAILURE & SHOCK W MCC

292- HEART FAILURE & SHOCK W CC

469 - MAJOR HIF AND KNEE JOINT REFLACEMENT OR REATTACHMENT OF
LOWER EXTREM

470- MAJOR HIF AND ENEE JOINT REPLACEMENT OR REATTACHMENT OF
LOWER EXTREM

DRG Definition

190 - CHRONIC OBSTRUCTIVE PULMONARY DISEASE WMCC

191 - CHRONIC OBSTRUCTIVE PULMONARY DISEASEWCC

193 - SIMPLE PNEUMONIA & PLEURISY W MCC

194 - SIMPLE PNEUMONIA & PLEURISY W CC

250- "ACUTE MYOCARDIAL INFARCTION, DISCHARGED ALIVE W MCC*
281 - ACUTE MYOCARDIAL INFARCTION, DISCHARGED ALIVEW CC

291 - HEART FAILURE & SHOCK W MCC

292- HEART FAILURE & SHOCK W CC

469 - MAJORHIP AND ENEE JOINT REFLACEMENT OR REATTACHMENT OF
LOWER EXTREM

470- MAJOR HIP AND ENEE JOINT REPLACEMENT OR REATTACHMENT OF
LOWER EXTREM

Total $4,224,225.00

Total AverageCovered AverageTotal Average Total payment per

Discharg Charges Fayments Medicare DRG
o5 Payments
82 $28,35285 943611  §7,889.66 $646,952.00
28 518.790.39 $6,32896 5510079 §142,82200
17 8195,526.59 53937035 £32.799.41 £557,550.00
13 522339306 84325822 S4219778 S759.560.00
18 4171289 S11,362.00  510,350.89 518631600
18] 530,874.63 $6,871.69  85775.06 59240100
165 $29,680.45 S9.807.606  S3.84027 51.438,644.00
33 £22.360.12 $7.20003  55,.385.00 $177.804.00
29 569,757.21 $21,79290 S18,624.03 S340,097.00
303 547 402.06 81417414 51182681 $6,682,146.00
Total S11,244.332.00
Total Average Average Total Average Total payment
Discharpes Covered Charges  Payments Medicare per DRG
Payments
a2 824,597 55 SR077.02 5699719 S433816.00
23 821,167.00 644391 5527452 512131400
] 526,610.1% 094728 5831391 S573,660.00
18 514,351.56 26,5343 53,225.306 S04,060.00
48 83203650 511,666.55 1062269 550985900
M4 52297621 56,699.55 5582992 513991800
104 826,748.02 51051587 931803 596907500
26 $20727.7 56,746.69 5578242 515034300
14 $41,570.00 52219350 S2L03050 529441700
173 S5, 204.57 514.919.17 $1262320 52183814.00
Total S0, 470, 326,00
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Total Discharges per DRG for St Peters
Numberof Excess Readmission Predicted Readmission  Expected Readmission  Number of

Measure Name Dhischarges Footnote  Ratio Rate Rate Readmissions
READM-30-AMI-HERP  N/A 0.9472 12.5108 13.2077 Too Few to Report
READM-30-CABG-HRREF N/A SNJA MfA N/A MN/A
READM-30-COFPD-HERF 238 L0134 17.5963 17.364 43
READM-0-HF-HRRF 151 0.8355 16,8418 201583 31
READM-30-HIP-KNEE-
HRRP N/A 0.9251 3.2765 35419 Too Few to Report
READM-30-PN-HREP 239 0.9935 14.5791 14,9762 ]

828 65.1045 69.2481 124

Total Discharges per DRG for St Vincent

Mumber of
Measure Mame Discharges Footnote Excess Readmission Ratio Predicted Readmission Rate Expected Readmdssion Rate Mumbwer of Readmissions
EEADM-30-AMI-HREP 7 0.9267 124465 13,4308 39
EEADM-30-CABC-
HERF 16 10392 136341 131198 3
READM-30-COFD-
HERPF 263 08591 159064 18.5145 29
EEADM-30-HF-HREEFP 378 094947 153137 20udd 44 108
READM-30-HIP-EMNEE-
HRRF 1254 05061 30281 17563 M
EEADM-30-PN-HERP 635 08532 131796 154464 73
Totals 3239 775084 847122 ]
Numberof Excess Readmdssion Number of
Measure Name Discharges Footnote Ratio Predicted Readmission Rate Expected Readmission Rate  Readmissions
READM-30-AMI-HERP 276 09193 13.302 144698 3
READM-30-CABG-HRRP 92 11045 153541 14.3419 17
READM-30-COPD-HERP 285 05681 172384 19.58434 E¥)
READM-30-HF-HERF 352 0.9478 20.591 21.7253 69
READM-30-HIP-ENEE-
HRRP nm 1.105 43371 4.1061 16
READM-30-PN-HRRP £ | 0.9178 153294 16.703 T |
Total 1708 86,8289 91.1915 s
ERR
TOTAL CMS TOTAL PAYMENT FOR HRRF
PROVIDER NAME PENALTY PAYMENT DRG's ERR
ST PETERS HOSFPITAL 0.0007 10545182 00 422423500 1.001747948
BENEFIS HOSPITAL INC 0.0064 26130429.00 S470326.00 1.030571258
ST VINCENT HOSPITAL 0.0019 45366876.00 11244332.00 1.007665823
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Total Savings for St Peters

Total CMS 1299
DRecharges

S10,548,152.00
Tofal CMS Faymemts
ERRDRCG R28
Dischurpes
Expected ERRDRG  S9.2461
Readmissiors

54,224, 23500
ERE DRC: Faymwats

Eeadm
Actual  Reductio Adjusted e
Starting ERR PAF Adj Prts Exp Readm Readm n Readm % Reduc ERR  PAF Adj Preats Savings

1LOO17S 0.0 10540790 60248 6037 10000 GRAT 1% 005 1.000 10,548,182 7,302
& of Affordable pts
for intornet senvioes 9.48959403]1

Total CMS Discharges 4T
Total CMS Payments S15.366,876.00
ERF. DRG Discharges 3139
Expected ERE DRG

Readmissions 847122
ERR DRG Payments S11,244. 32200

Readm
Actual  RBeducti Adjusted Mew
‘Starting ERR FAF AdjPmts  Exp Readm Readm  on Readm % ReducERR PAF AdjPmts Savings

100767 0998 45380632 S4.712 B5.30 1000054 36 1% 1.001.000 45,366,576 BA,244
# of Affordable patients
for internet sendces 1107111058

Total Savings for Benefits

Total OV Descharpes el
Total OIS Paynvents 526,130, 42900
EER DRG Discharges 1708
Expected ERR DRG Rradmissions L1913
EBE DR Payments 2547032400

Readm
Actual Reduactio Adijasied W
Starting ERR PAF AdjPmis Exp Roadm Resdm n Headm %Redac ERR PAF ASPmb  Savings

L3057 0.5 259632M 192 9298 30000 0055 % .00 LO0D 26130429 167,228

204669176
8 o Affordable pts for intermet services
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Readmission Reduction

Monthly 24 Months Yearly/per pts
Installation Free Free
Monthly payment $49.99
24- month subscription $1,199.76
Monthly Equiment Fee $14.99
24- month Equipement fee $359.706
Total 564 98 $1,559.52 $779.76
Table 1: Explain The Result Of Each 3 Rural Hospital In Montana.
HughestNet Variable Viasat
$49.99-$ 129.99 Monthly Price $ 50-$ 100
25Mbps Download speed 12 Mbps
3mbps Upload speed 3Mbps
10 GB-50GB Data Cap 12GB-50GB
24-month Contract requirement 24-month with a 2 year price lock
Free standard installation Installation Free standard installation
$14.99 Monthly equipment fee $10/month
$ 15/every remaining contract month Early termination fee $ 15/every remaining contract month
Nationwide Availability Nationwide
Declaration

Chapter Four: Data Analysis

From the model the number of patients the hospitals can afford
to pay internet for are as follows. Benefis- 214, St Peters-9, and St
Vincent-111. The hospitals will report the following HF readmissions
if they do not implement RPM; Benefis-13, St Peters- 1 and St vincent-4
[11-15].The hospitals will report the following readmissions if they
put the HF patients on RPM; Benefis- 5, St Peters- 0, and St vincent-
2Therefore, the reduced number of readmissions for the three hospitals
is as follows; Benefits- 8 (13-5), and St Vincent- 2 (4-2).

This means that Benefits and St Vincent will make enough savings
from reduced readmissions to pay for the broad band internet for the
rural HF patients who cannot take advantage of RPM due to lack of
internet connection. This is because the hospital’s reduced readmission
is more than the number of readmissions required to generate
maximum savings for the hospitals. However, the model cannot work
for St. Peters since the hospitals savings on readmissions is too low
therefore the hospital cannot only afford to pay internet for a few HF
patients which cannot support enough reductions in readmission to
generate the cost for internet [16-18] [Table 1].

Recommendation and Conclusion

The results from the study illustrates that hospitals will register
reduced HF readmissions if they pay broad band internet for rural
patients who cannot take advantage of RPM due to lack of internet
connections. This will make the hospitals to make significant savings
from HF readmission penalties which will are enough to pay for the
broad band internet. Therefore, paying internet for rural HF patients
who cannot afford RPM due to lack of internet connectivity is viable
for St Vincent, Benefis.

I declare that this study is my original work, and it has not been
submitted to any university for any degree or professional qualification.
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