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Introduction

The Vermont Inpatient Hospital Utilization Report provides
information about patient health issues and hospital services provided
within the inpatient setting.

Under the provisions of Act 53 addressing hospital and health
system accountability and spending, these data provide key information
about population-based utilization of inpatient services for the hospital
community needs assessments (CNA) and the four-year health resource
allocation plan (HRAP). The HRAP identifies and prioritizes statewide
and sub-state need for health services and resources and informs the
certificate of need (CON) process.

Data are presented in two basic ways:

e Hospital-based analyses compare data by hospital and include
all patients who received services from that hospital, regardless
of their residency. Hospital-based analyses have applications
for health system planning, cost containment, and resource
development.

e For inpatient data, hospital service area (HSA) analyses are
used to compare data for residents of 13 geographic regions of
Vermont who were provided services in any Vermont, New
Hampshire, New York, or Massachusetts hospital. With some
caveats, HSA analyses can help compare morbidity and
practice variations across different regions of Vermont. See
page 7 for maps of Vermont towns and HSAs.

This volume includes data across inpatient setting for all
patients, regardless of residency, at Vermont’s acute care hospitals. It
also includes data for Vermont residents using New Hampshire, New
York and and Massachusetts acute care hospitals.

History of the Hospital Utilization Report

The nine sections that comprise this volume are a continuation
of a series of hospital utilization publications that have been issued
annually since 1975. Although publication of The Vermont Hospital
Monograph Series has been continuous, different organizations have
been involved in its production over the years. The Cooperative Health
Information Center of Vermont, Inc. (CHICV) published the
Monographs from 1975 to 1982. In 1983, the CHICV corporation was
dissolved and statutory authority to collect, process, store and analyze
hospital utilization information was given to the Vermont Hospital Data
Council. The Council designated the Vermont Department of Health
(VDH) as manager of the hospital utilization data. In 1992, the Data
Council’s statutory authority was transferred to the Vermont Health
Care Authority. In 1996, the Authority was merged with the
Department of Banking, Insurance and Securities and became the
Division of Health Care Administration. Under 18 V.S.A. §8 9410,
9453, and 9457, the Division is charged with collecting hospital
utilization data in a standardized format and to ensure that these
data are not used to directly or indirectly identify individual
patients or health care practitioners. The Vermont Department of
Banking, Insurance, Securities and Division of Health Care
Administration (BISHCA) have an agreement with VDH to manage the
hospital discharge database and produce the utilization reports. The
utilization reports have been published by VDH since 1983.

Beginning in 1998, a section on outpatient procedures
(ambulatory surgeries) was included. Emergency Department (ED) and
Hospital Setting Comparison sections were added in 2001. Prior to
1998, outpatient procedures were reported in a separate publication.

Beginning in 2006 the hospital utilization reports are now
published in three separate volumes, Inpatient Discharges, Outpatient



Discharges and Emergency Visits. This report is the first in the series
now titled the “Vermont Inpatient Hospital Utilization Report”.

Sources of Data

All fourteen of Vermont's civilian acute care hospitals and the
Veterans Administration hospital in White River Junction have
contributed data to the Vermont Uniform Hospital Discharge Data Set.
The Brattleboro Retreat in Brattleboro and the Vermont State Hospital
in Waterbury are strictly psychiatric hospitals and have not participated
in this data collection effort. The acute care hospitals, under an
agreement with the Vermont Association of Hospitals and Health
Systems - Network Services Organization (VAHHS-NSO), supply
discharge abstracts to the Missouri Hospital Association’s Hospital
Industry Data Institute, the VAHHS-NSO contractor. Under a contract
with BISHCA, VAHHS-NSO provides data to VDH. Under agreements
administered by BISHCA, VDH obtains records of Vermont resident
discharges from hospitals in neighboring states from the Massachusetts
Division of Health Care Finance and Policy, the New Hampshire
Department of Health and Human Services and the New York
Department of Health.

Upon receipt of Vermont hospital discharge data from
VAHHS-NSO, VDH edits the data and checks for completeness and
internal consistency. Results of these analyses are shared with VAHHS
and participating Vermont hospitals as part of an ongoing quality
improvement process.

Diagnosis and Procedure Grouping Systems
DRGs and MDCs

For inpatient discharges, Diagnosis Related Groups (DRGs) and Major
Diagnostic Catgeories (MDCs) are used for grouping diagnoses.

In October 1983, the U.S. Centers for Medicare and Medicaid
(CMS) adopted a prospective system for reimbursing hospitals for
hospitalizations of Medicare beneficiaries. This system established a
payment schedule for groups of similar conditions that were expected to

consume similar resources. Since 1983, the DRGs have been refined
and added to a number of times, and are currently revised annually on
October 1. The DRG assigned to an individual hospitalization is the
definition in effect on the date of discharge.

DRGs, which describe conditions and procedures related to
similar body systems or etiologies, are grouped into 25 MDCs. MDCs
are the basic tabulation units used in the inpatient report. Inpatient
discharges with an invalid MDC, (3 in 2006), are excluded from this
report. MDCs are listed in Appendix B. Appendix C lists DRGs within
each MDC.

Exclusions

As in any dataset of this size, there are a small number of
records with incomplete or missing elements. These records must be
excluded from particular analyses. We have indicated the number of
missing records in each table so that all totals can be reconciled.
Veteran Administration data was not provided for discharge periods
from 7/1/2006 to 12/31/2006 so VA data reported represents the first 6
months of this data year.

Throughout the report, to avoid counting hospitalizations for
delivery twice, the maternal record is included, but the infant record is
not. This is a standard practice in hospital utilization analysis. However,
discharge records for infants are retained in the Vermont Uniform
Hospital Discharge Data Set to support research and analyses that
include this population.

Additional Analyses

BISHCA and VDH collaborate to publish an abbreviated
version of this report that includes highlights and additional analyses of
Vermont hospital data. To obtain copies, contact the Vermont Division
of Health Care Administration at (802) 828-2900 or (800) 631-7788, or
check the division's website (www.bishca.state.vt.us, then select
"Health Care Administration”).
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e Total hospital revenues continue to rise, outpatient revenues continue to outpace inpatient revenues. Between 1997 and 2006, inpatient
revenues increased 74%. (See Figure 1). As published in the 2006 Vermont Inpatient Hospital Utilization Report, the average charge for

Overview

Health care spending increased 8.5 percent in Vermont from 2005 to 2006, totaling approximately $3.9 billion in expenditures.
Nationally, health care expenditures increased 6.7 percent in 2006. Health care spending accounted for about 16.3 percent of Vermont’s
Gross State Product (GSP) in 2006. A third ($1.3 billion) of the total health spending for Vermont residents was for hospital-based

services in 2006.

Vermont’s Population is Aging: From 1990-2006, the percent of Vermonters aged 45+ continued to grow. This was due, in part, to the
aging of the post World War 11 Baby Boom generation born between 1946 and 1964. In 1990, none of the Baby Boomers had reached
age 45. By 2006, more than half were in their upper 40’s and 50’s. As the Baby Boomers continue to age, the number of older adults with
age-related medical problems and chronic diseases will continue to rise accordingly and require more health care services.

an inpatient hospitalization in Vermont was $15,456 compared to $14,353 in 2005.
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Figure 1

Data Source: 2006 HCA Annual Budget Submission.




Inpatient Highlights

Highlights of Vermont Inpatient Utilization

e In 2006 there were 48,077 inpatient discharges from Vermont hospitals (excluding the VA hospital and newborn records. These
discharges include maternal records for newborn deliveries), and represent Vermont residents and non-residents. There were 1,390
inpatient discharges from VA hospital for the first six months of 2006. Of the total inpatient discharges, almost half originated in the
Emergency Department (22,591).

Of the 48,077 inpatient discharges from Vermont hospitals, 41,100 of those were Vermont residents, while the remaining 6,977 were
non-residents.

The bordering states of New Hampshire, New York and Massachusetts reported 10,705 Vermont resident discharges for inpatient
services occurring at out-of-state hospitals. Most of the Vermont residents (7,145 discharges) were from Dartmouth Hitchcock Medical
Center in NH; another 1,801 Vermont resident discharges were from other NH hospitals. There were 1,026 Vermont resident discharges
from Massachusetts hospitals and 733 from New York area hospitals.

e Inpatient utilization continues to decline. Despite the aging of Vermont’s population, the inpatient hospital discharge rate and average
length of stay decreased significantly between 1990 and 2006 (See Figures 2 & 4). Factors influencing this decline include the continuing
shift of treatment and procedures from the inpatient to the outpatient setting and changes in reimbursement and cost-containment
strategies.

e Variation in utilization rates between hospital service areas from 2002-2006 are illustrated in figure 3. In 2006, the Morrisville hospital
service area had the lowest age adjusted utilization rate, 74.6 discharges per 1,000 Vermonters. The Bennington and Springfield hospital
service areas had the highest utilization rate, 106.8 discharges per 1,000 Vermonters.

e Out-migration of Vermont resident inpatient discharges continues to outpace in-migration of non-resident discharges. Out-
migration of Vermont resident discharges to out-of-state hospitals in New Hampshire, New York and Massachusetts totaled 10,777 in
2006 while in-migration of non-resident discharges into Vermont hospitals totaled 7,077.

For more information on in-migration and out-migration of Vermont and out-state-residents for inpatient hospital services please see the
“Vermont Hospital Migration Reports” which can be found at: http://www.bishca.state.vt.us/HcaDiv/Data_Reports/a_data_reports_index.htm




Inpatient Highlights

Trends in Utilization: Discharge Rates

The age-adjusted discharge rate measures how often hospital care is provided on a population basis adjusting for differences in age.

Age-Adjusted Inpatient Discharge Rates, 1990 - 2006
United States and Vermont Residents
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Figure 2

Data Source: VT Uniform Hospital Discharge Data Set

While records for newborn discharges are excluded, maternal records for deliveries are included.

Age adjusted to the 2000 US Census

The age-adjusted Vermont inpatient
discharge rate continues to decline.
Vermont’s inpatient hospitalization rate
decreased significantly (-26.7 %) from 1990-
2006. In 2006, the Vermont rate reached a
new low. The downward trend is due in part
to the shift of treatment and procedures to the
outpatient setting.

The Vermont inpatient discharge rates are
lower than overall U.S. rates. Vermont’s
discharge rate was significantly lower than
the overall U.S. rate every year from 1990-
2006, and slightly lower than the U.S.
“white” rate from 2002-2006. Since
Vermont’s population is less racially diverse
than the overall national profile, the U.S.
“white” rates are more comparable.
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Inpatient Highlights

Trends in Utilization: Average Length of Stay

The age-adjusted average length of stay is an approximate measure of the resources used per discharge, adjusting for differences in

age.

Age-Adjusted Average Length of Stay, 1990 - 2006
United States and Vermont Residents
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Figure 4

Data Source: VT Uniform Hospital Discharge Data Set
While records for newborn discharges are excluded, maternal records for deliveries are included.

Vermont’s age-adjusted average length of
stay continues to decline. Vermont’s average
length of stay dropped significantly (-30.3%)
from 1990-2006, due, in part, to the shift from
inpatient to outpatient and community based
settings for health care services and changes in
reimbursement and cost containment
strategies. Similar drops occurred for the
overall U.S. Rate (-26.8%) and the U.S.
“White” rate (-26.9%).
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Inpatient Highlights

Patient Characteristics: Variations by Age and Sex

Inpatient Discharge Rates by Age and Sex, 2006
Vermont Residents, Excluding Maternity
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Figure 5

Data Source: VT Uniform Hospital Discharge Data Set

While records for newborn discharges are excluded, maternal records for deliveries are included.

Excluding hospitalizations for pregnancy and
childbirth, the hospitalization rate for females is
lower than the male rate in all age groups except
ages 15-44,
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Inpatient Highlights

Reason for Hospitalization: Top Five MDCs for Discharges

MDCs (Major Diagnostic Categories) are 25 categories of related diagnoses that collapse 540 more detailed groupings called
Diagnosis Related Groups (DRGSs).

Most Common MDC's as % of All Inpatient Discharges
2006 as compared to 2002 and 2004 * These five MDCs account for approximately
63% of all hospitalizations.
0 20-02/0 e Among these five MDCs, the most dramatic
o 100% 1 e change since 2000 was the continual decline
S 12'8;’ in Heart & Circulatory with a slight rise in
& 12'0(;; | 82002 2006. Pregnancy and childbirth have leveled
S loow . - 02004 off since 2004. There has been a continuous
S go% | || [B2006 increase in Musculoskeletal hospitalizations
8 6.0%- since 2002.
= 4.0% - -
< 2.0% e Continuing increase in Musculoskeletal
S 0.0% hospitalizations since 2002. The age-adjusted
|5 - D c 2 g 2 discharge rates per 1,000 for the
< £ €5 IS [ 3 musculoskeletal MDC by hospital service area
o £8 =1 E § 8 a ranged from 7.8 per _1,000 (Newport) to 12.1
© 20 x 3 per 1,000 (Rutland) in 2006.
:
Figure 6

Data Source: VT Uniform Hospital Discharge Data Set
While records for newborn discharges are excluded, maternal records for deliveries are included.
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User’s Guide to Inpatient Tables

Inpatient Data Collection in Vermont

Inpatient discharge data have been the core of the Vermont
hospital utilization reports since 1975. These data have been helpful in
hospital planning and have provided a longitudinal view of hospital
utilization and the health of Vermonters.

Units of Measure

The inpatient sections use three measures of hospital
utilization:

A discharge is an individual inpatient hospitalization.
Discharge dates, not admission dates, are used to indicate when a case
is reported. A count of discharges measures how often care is sought.
The same individual will be counted as more than one discharge if
hospitalized more than once during the time studied.

A patient day is defined as a stay in a hospital for all or part of
a day. Patient days are one way of measuring the amount of care
provided.

The average length of stay is the total patient days divided by
the number of discharges in a selected category. It is a rough measure
of the amount of care provided during a typical hospital stay.

Hospital Service Area Analyses

The majority of the nine inpatient Sections compare data or
residents of hospital service areas (HSASs). Each HSA is defined by the
geographically distinct population of Vermonters who are highly
dependent on a hospital or group of hospitals. Each inpatient record is
assigned to an HSA. This permits comparison of hospital utilization
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patterns for residents of the various HSAs, regardless of where they are
hospitalized.

Statistics for HSA analyses include population-based rates that
are adjusted for differences such as age distribution in population
characteristics from one HSA to another. Using population-based rates,
especially age-adjusted rates, differences in hospitalization patterns for
residents of different regions of the state can be identified. See pages
10-13 for two detailed examples.

HSAs are less relevant for certain services that have historically
been regionalized such as acute inpatient mental health services for
persons with severe mental illness. In 2006, four out of the fourteen
Vermont community hospitals had dedicated inpatient psychiatric units
in addition to Retreat Healthcare and the Vermont State Hospital.

Hospitals take interest in HSAs because residents of their HSAs
are usually their principal Vermont consumers. Analysis of anomalies
and trends within its service area can aid a hospital in identifying
practice variations and in strategic planning. Finally, the size and shape
of an HSA can be indicative of a hospital’s market penetration and the
environment in which it operates.

Vermont hospitals near Vermont’s borders may provide care to
people in neighboring, non-Vermont towns. However, out-of-state
residents are excluded from the population-based HSA comparisons. In
order to include out-of-state residents in a hospital service area,
information would need to be collected on all hospitalizations of the
residents in those areas, including use of non-Vermont hospitals. In
contrast to the HSA comparisons, out-of-state residents using Vermont
hospitals are included in the hospital-based comparisons.



While hospitals may provide the majority of care within their
service area, a substantial quantity of the care received by the
population may also come from other hospitals. If the hospital is a
regional referral center, the hospital may be providing the majority of
care to residents within its service area while also providing specialty
care to residents from other service areas.

Fourth Version of Hospital Service Areas

Due to changes in technology, financing and
reimbursement, population characteristics, and the economy, the
health care system serving Vermonters constantly changes. The
hospital service area (HSA) definitions used in the Reports have
been modified three times to reflect changing discharge patterns.

Starting with the 2002 Report, HSAs are based on inpatient
discharges, where the diagnosis indicated the need for immediate care,
for the years 1997-2001. Prior definitions of HSAs have been based on
all inpatient stays (except for newborns) and have used a strict decision
rule for inclusion of ZipTowns which are towns or groups of towns (see
definition below for ZipTowns) in a hospital’s service area. Use of a
strict inclusion rule meant that there were always towns that were not
assigned to any HSA and were labeled “contested.”

In preparing for this fourth version of HSAs, rules used to
define the 3" version of HSAs were applied to 1997-2001 data. The
number of contested towns rose from 54 to 80, nearly a third of all
Vermont towns. This resulted in the loss of one hospital service area
and a serious erosion of others. As a result of this increase in contested
towns, two major changes were made to the process of defining HSAs.
In addition to these definitional changes, HSA names were changed. To
distinguish these new HSAs from previous ones, HSAs were given the
name of the most populous town in their area.

The first major change was that selection of records was limited
to those discharges with diagnoses considered to require immediate

hospitalization as described by Newton and Goldacre in their 1994
article, “How many patients are admitted in districts other than their
own, and why?” (Journal of Public Health Medicine, 1994, Vol. 16, No.
2, pp. 159-164). Newton and Goldacre used records of patients with
acute conditions that require immediate hospitalization, because
patients with these conditions tend to go to the hospital nearest to them
when they become ill. The authors excluded newborns and patients
transferred from another hospital. The authors included records with the
following acute conditions as their primary diagnoses:

appendicitis (ICD-9-CM codes 530-543),

abcess of anal and rectal regions (ICD-9-CM codes 566),
peritonitis (ICD-9-CM codes 567),

acute myocardial infarction (ICD-9-CM codes 410),
pneumococcal pneumonia (ICD-9-CM codes 481), and
asthma (ICD-9-CM codes 493).

The second major change was the shift to a plurality rule in
assigning ZipTowns to HSAs, so that all towns are assigned to an HSA
with none remaining contested. ZipTowns are towns or groups of towns
with over 1,000 residents and relatively contained ZIP code boundaries
(see Appendix E for a list of ZipTowns in each HSA). ZipTowns were
assigned to hospital service areas as follows:

1) If the plurality of a ZipTown’s discharges were from a
VVermont hospital or Dartmouth Hitchcock Medical Center
(DHMC) in Lebanon, New Hampshire, the ZipTown was
assigned to that hospital’s service area.

2) If the plurality of a ZipTown’s discharges were from a
non-Vermont hospital other than DHMC, the ZipTown
was assigned to the HSA of the Vermont hospital (or
DHMC) with the next highest number of discharges.

One ZipTown called Guildhall, made up of five towns in Essex
County which were previously designated as contested, had only four
discharges to a nearby Vermont hospital. All four discharges were



Lunenburg residents discharged from Northeastern Vermont Regional
Hospital in St. Johnsbury. Using the plurality rule, Lunenberg was
added to the Burke area ZipTown which is assigned to the St.
Johnsbury HSA. The remaining four towns in the Guildhall ZipTown
had no discharges to a nearby Vermont hospital. These four towns were
assigned to HSAs based on a decision to follow the boundaries used for
the Health Department’s Community Public Health District Offices.
Using this approach, Guildhall and Maidstone were also assigned to the
Burke area ZipTown in the St. Johnsbury HSA. The remaining towns of
Bloomfield and Brunswick were assigned to the Canaan area ZipTown
in the Newport HSA.

The HSAs continue to include two multi-hospital areas: the
White River Junction HSA (Dartmouth Hitchcock Medical Center, Mt.
Ascutney Hospital, and the Veterans Administration Hospital) and the
Brattleboro HSA (Brattleboro Memorial Hospital and Grace Cottage
Hospital). These HSAs include multiple hospitals because resident
hospitalizations are split among the hospitals with no clear majority of
inpatient discharges concentrated at any one hospital.

Color maps of HSAs and a complete description of the process
used to define the current service areas are found in the 2002 Vermont
Hospital Monograph Companion. Black and white maps of Vermont
towns and HSAs are also shown on page 7 of the Introduction to this
report.

Hospital Service Area Analyses Using Population-Based Rates

The rates reported in this volume combine information about
hospitalizations and information about populations “at risk” of being
hospitalized. Rates enable the comparison of areas that differ in
population and HSAs are the population areas used in these
comparisons.

Simple or “crude” rates are typically expressed as the number
of events per some large number of people, such as 1,000. This rate is
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called crude because it only compensates for relative population size.
Adjusted rates incorporate additional variables, such as age, into the
calculation.

For example, the “crude” discharge rate for residents of an
HSA would be calculated by multiplying 1,000 times the following:

hospitalizations of HSA residents in any VT, MA, NH, or NY hospital
population of the HSA

To compare hospitalizations for Heart and Circulatory Diseases
(MDC 5) in two HSAs, Burlington and Rutland, the number of
hospitalizations (the numerator for the rate) would need to be
established:*

Discharges for Heart and Circulatory Diseases, 2006

Burlington HSA
Rutland HSA

1,861
1,204

Although more residents of the Burlington HSA are
hospitalized for these conditions, it is not possible to answer the
guestion of whether heart and circulatory diseases are a more
significant problem for residents of the Burlington HSA. In order to
answer this question, the number of people living in these two HSAs
(the denominator for the rate) is needed.?

Population Estimates, 2006

Burlington HSA
Rutland HSA

169,401
64,466

"Number of discharges by HSA and MDC are found in Sections V &VI

“population numbers are found in Section I.



The Burlington HSA has more than twice the population of the
Rutland HSA. Given the greater population in the Burlington HSA,
more discharges would be expected, even if all other variables (such as
health status and the practice style of area physicians) were equal.

In order to remove the effect of the different population size,
the rate is used instead of the count. The crude rates for the Burlington
and Rutland HSAs provide a different picture from the counts:?

Crude Discharge Rates per 1,000 HSA Residents, 2006
Heart and Circulatory Diseases

11.0
18.7

Burlington HSA
Rutland HSA

Although the Burlington HSA had more Heart and Circulatory
discharges, the discharge rate of the Burlington HSA is much lower
than that of Rutland’s. That is, a resident of the Rutland HSA is more
than one and a half times more likely to be hospitalized for heart
disease as a resident of the Burlington HSA.

These crude rates are valuable for comparing rates over limited
time periods or among similar populations. However, the utility of
crude rates is limited because of the link between health status and age.
In general, older people use more hospital resources than do younger
people.

To make comparisons among health care systems, the effect of
different age distributions needs to be removed from these comparisons.
In the example above, if the average age in Burlington was 30 and the
average age in Rutland was 55, the difference in rates would not be
surprising. However, if the average ages in the two service areas were

®Crude rates by HSA and MDC are found in Sections V & VI.
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the same, other explanations would be considered, such as differences
in health status, risk factors and/or provision of care.

The issue can be examined by computing age-adjusted rates.
Different standards, such as the projected year 2000 U.S. population,
can be used for age-adjusting and different age groups can be used in
the age adjustment procedure. This volume uses the overall Vermont
age distribution when adjusting HSA rates. See Appendix A foramore
complete description of the age-adjustment process used in this report.

To illustrate the rationale for age adjusting, consider the 2006
population distribution of the Burlington and Rutland HSAs and the
state as a whole shown below. The Burlington HSA has a younger age
profile than the Rutland HSA, with a larger proportion of its population

Population by Age Groups, 2006
Burlington and Rutland HSAs and State

a
o

N
o

w
o

N
o

=
o

Percentin Age Group

n

65+

o

Under 15 15-44 45-64

O Burlington HSA O Rutland HSA W State Total

in the 15-44 age category, and a smaller proportion aged 45 and above.
Age adjusting eliminates the effect of these differing age distributions
on the discharge rates.



When the age-adjusted heart and circulatory discharge rates of
the two HSAs are compared, the differences seen in the crude rates
become smaller. Burlington HSA's low rate of heart and circulatory
discharges was due, in part, to its younger population. Rutland HSA's
higher rate was due, in part, to its older population.* Remaining
differences may be attributable to differences in underlying health
status, risk factors and/or practice patterns.

Heart and Circulatory Diagnoses, 2006
Crude Rates and Age-Adjusted Rates for VT Residents

N
(%)

N
o

[EnY
&)

Iy
o

Rates per 1000 Population
(6]

o

Crude Rate Age Adjusted Rate

O Burlington HSA O Rutland HSA W State Total

While heart and circulatory disorders are most common
among older populations, delivery and abortion occur almost
entirely among women aged 15-44. For this diagnostic category,
therefore, the Burlington HSA would be expected to have a
higher crude rate than the Rutland HSA due to its younger
population. The chart below shows that this is the case. When we
take the age structure of the population into account by age-
adjusting, we find that in fact the Burlington HSA rate is closer

*Age-adjusted rates are found in Section 5.
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to the Rutland rate.

Pregnancy & Childbirth Diagnoses, 2006
Crude Rates and Age-Adjusted Rates for VT Residents
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O Burlington HSA O Rutland HSA W State Total

Hospital-Based Analyses

Some questions require a comparison of hospitals rather than
HSAs. Hospital-based analysis is useful for understanding overall
hospital utilization. Hospital-based analyses include all people served
by the hospital, whether they are Vermont residents or not. Sections I,
I11, 1V, and VII provide various statistics by hospital.

Section I, for example, gives a comprehensive summary of
utilization by hospital. The first page of the Section provides a one-
page snapshot of all Vermont hospitals plus Dartmouth Hitchcock
Medical Center, including total discharges, total patient days, and
average length of stay. The remaining pages of Section Il present
additional detail by hospital for these measures by Major Diagnostic
Category (MDC).

The example below uses data from Section Il to compare
hospitalizations for Heart and Circulatory diagnoses (MDC 5) at
Fletcher Allen Health Care and at Rutland Regional Medical Center.



Number of Patient Days, 2006
Heart and Circulatory Diseases

Fletcher Allen Health Care
Rutland Regional Medical Center

18,884
3,210

For heart and circulatory diagnoses, Fletcher Allen Health Care
provided more than six times as many days of hospitalization as
Rutland Regional Medical Center. This difference can be a result of
seeing more patients, keeping patients in the hospital longer, or a
combination of the two.

In order to determine the contribution of these two factors, the
number of Heart and Circulatory patient days can be divided by the
number of Heart and Circulatory discharges to produce the average
length of stay for Heart and Circulatory hospitalizations.

Average Length of Stay (Days), 2006
Heart and Circulatory Diseases

Fletcher Allen Health Care 4.3
Rutland Regional Medical Center 3.8

At Fletcher Allen Health Care, heart and circulatory patients
stay an average of 4.3 days, slightly longer than patients at Rutland
Regional Medical Center who stay an average of 3.8 days. If the
difference were larger, one could reasonably ask whether the patients at
Fletcher Allen Health Care are sicker or if the care is less efficient.
Researchers have used a variety of tools, such as measures of severity
of illness, to answer such questions. This volume does not attempt to
answer questions about hospital performance or health of populations.
Its purpose is to provide the data that illuminate patterns and evoke
questions for further study.
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Hospital-Based Analysis Compared with Hospital
Service Area Analysis

Various Sections report both hospital-based and HSA data.
Section Il provides, in addition to the hospital utilization data described
above, comparisons of data for hospitals and their HSAs. For example,
average length of stay for each hospital is listed next to the average
length of stay statistic for its HSA.

Discharge and patient day rates per 1,000 population are
provided for each hospital’s HSA along with the percent of those
discharges and patient days provided by that hospital. In 2006, Fletcher
Allen Health Care provided the highest percentage of care to residents
of its HSA, accounting for 93.4 percent of the discharges for residents
in its HSA and 93.7 percent of the patient days. Rutland Regional
Medical Center was second highest, as the provider of 74.5 percent of
the discharges and 71.7 percent of the patient days for people who live
in its service area.

Data on the extent to which hospitals provide care primarily to
residents of their service area are also provided in Section I1l. Among
HSAs with a single hospital, the 2006 data show that North Country
Hospital was highest on this measure, with 95.2 percent of their
discharges being people who reside in their HSA. Fletcher Allen
Health Care had the lowest percent on this measure, with only 52.8
percent of their discharges being people residing in their local service
area. Thus, 47.2 percent of Fletcher Allen’s discharges were people
from other parts of Vermont or out of state.

Section VIII presents data that is hospital service area based,
but with additional detail as to which hospital residents from a given
HSA were receiving care.



For example in the Barre HSA, 78% of hospitalizations for
Respiratory Disease were from the Central Vermont Medical Center.
However, for Heart & Circulatory Disease 37% of the discharges were
from Central Vermont Medical Center, 30% were from Fletcher Allen
Health Care & 27% were from Dartmouth Hitchcock Medical Center.

Population

Population data used in the inpatient report are from several
sources:

e 2001-2002 estimates were prepared for VDH by Claritas, Inc.,
and

e 2003-2006 estimates were created by VDH using adjustments
to the National Center for Health Statistics population
estimates.
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Population data are presented in Section | by HSA. These
population statistics are used as the basis for all rates presented in the
remaining report.

Population estimates for 2001 were produced prior to release of
the detailed 2000 Census data. There is more fluctuation than usual in
the 2001 estimates, especially in the younger age groups.



Section |
Estimated and Census Populations of
Vermont Hospital Service Areas by Age
2001-2006
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2006 Vermont Inpatient Hospital Utilization Report

Section | — Statewide Populations

STATE TOTAL
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 127,292 120,481 111,597 108,957 106,116 106,110
% of total 20.8 19.6 18.0 17.5 17.0 17.0
15 to 44 263,025 257,704 258,515 254,216 255,449 251,311
% of total 43.0 41.9 41.8 40.9 41.0 40.3
45 to 64 146,736 160,172 168,872 177,459 179,503 183,521
% of total 24.0 26.0 27.3 28.6 28.8 29.4
65 to 69 20,403 20,963 21,819 21,995 22,461 23,779
% of total 3.3 3.4 3.5 3.5 3.6 3.8
70 to 74 19,077 18,841 19,144 18,836 18,692 18,787
% of total 3.1 3.1 3.1 3.0 3.0 3.0
75 to 79 15,463 15,358 16,302 16,812 16,913 16,360
% of total 2.5 2.5 2.6 2.7 2.7 2.6
80 and Up 20,312 22,092 22,867 23,119 23,916 24,040
% of total 3.3 3.6 3.7 3.7 3.8 3.9
Total 612,308 615,611 619,116 621,394 623,050 623,908

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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2006 Vermont Inpatient Hospital Utilization Report

BARRE
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 13,784 12,660 11,732 11,567 11,237 11,118
% of total 21.0 19.2 17.7 17.4 16.8 16.6
15 to 44 27,599 27,238 27,456 26,874 27,079 26,780
% of total 42.0 41.4 41.4 40.4 40.4 39.9
45 to 64 16,005 17,862 18,817 19,717 20,044 20,340
% of total 24 .4 27.1 28.4 29.6 29.9 30.3
65 to 69 2,340 2,253 2,380 2,417 2,483 2,614
% of total 3.6 3.4 3.6 3.6 3.7 3.9
70 to 74 2,124 1,862 2,028 1,989 2,019 2,105
% of total 3.2 2.8 3.1 3.0 3.0 3.1
75 to 79 1,587 1,538 1,533 1,626 1,634 1,658
% of total 2.4 2.3 2.3 2.4 2.4 2.5
80 and Up 2,275 2,430 2,423 2,376 2,488 2,475
% of total 3.5 3.7 3.7 3.6 3.7 3.7
Total 65,714 65,843 66,369 66,566 66,984 67,090

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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2006 Vermont Inpatient Hospital Utilization Report

BENNINGTON
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 8,590 7,739 7,081 6,780 6,651 6,640
% of total 21.1 18.9 17.3 16.7 16.3 16.4
15 to 44 16,420 15,466 15,478 15,115 14,935 14,793
% of total 40.3 37.8 37.9 37.2 36.7 36.4
45 to 64 9,911 11,206 11,505 11,925 12,075 12,177
% of total 24.3 27.4 28.2 29.4 29.7 30.0
65 to 69 1,504 1,706 1,732 1,738 1,849 1,900
% of total 3.7 4.2 4.2 4.3 4.5 4.7
70 to 74 1,451 1,706 1,645 1,613 1,578 1,592
% of total 3.6 4.2 4.0 4.0 3.9 3.9
75 to 79 1,213 1,184 1,422 1,521 1,624 1,490
% of total 3.0 2.9 3.5 3.7 4.0 3.7
80 and Up 1,702 1,940 1,966 1,918 1,979 2,012
% of total 4.2 4.7 4.8 4.7 4.9 5.0
Total 40,791 40,947 40,829 40,610 40,691 40,604

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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2006 Vermont Inpatient Hospital Utilization Report

BRATTLEBORO
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 6,520 6,019 5,550 5,397 5,265 5,166
% of total 20.3 18.7 17.2 16.8 16.5 16.2
15 to 44 13,440 12,646 12,496 12,108 11,961 11,744
% of total 41.9 39.2 38.8 37.7 37.4 36.9
45 to 64 7,805 9,136 9,703 10,138 10,286 10,461
% of total 24.3 28.3 30.2 31.5 32.1 32.9
65 to 69 1,041 1,126 1,173 1,172 1,206 1,247
% of total 3.2 3.5 3.6 3.6 3.8 3.9
70 to 74 1,040 1,037 1,056 1,040 984 965
% of total 3.2 3.2 3.3 3.2 3.1 3.0
75 to 79 883 906 894 952 904 861
% of total 2.7 2.8 2.8 3.0 2.8 2.7
80 and Up 1,384 1,360 1,306 1,327 1,394 1,388
% of total 4.3 4.2 4.1 4.1 4.4 4.4
Total 32,113 32,230 32,178 32,134 32,000 31,832

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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2006 Vermont Inpatient Hospital Utilization Report

BURLINGTON
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 32,624 32,910 31,158 30,533 29,752 30,159
% of total 19.7 19.7 18.6 18.1 17.6 17.8
15 to 44 78,448 79,430 78,028 76,432 76,862 74,475
% of total 47.3 47.6 46.5 45 .4 45.5 44_0
45 to 64 39,062 39,188 42,168 44,786 45,149 47,418
% of total 23.6 23.5 25.1 26.6 26.8 28.0
65 to 69 4,840 4,406 4,733 4,879 5,019 5,374
% of total 2.9 2.6 2.8 2.9 3.0 3.2
70 to 74 4,107 3,717 3,945 3,924 4,034 3,977
% of total 2.5 2.2 2.4 2.3 2.4 2.3
75 to 79 3,120 2,944 3,255 3,323 3,343 3,294
% of total 1.9 1.8 1.9 2.0 2.0 1.9
80 and Up 3,658 4,255 4,450 4,443 4,617 4,704
% of total 2.2 2.6 2.7 2.6 2.7 2.8
Total 165,859 166,850 167,737 168,320 168,776 169,401

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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2006 Vermont Inpatient Hospital Utilization Report

MIDDLEBURY
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 5,652 5,412 4,995 4,772 4,631 4,583
% of total 20.3 19.2 17.6 16.8 16.3 16.1
15 to 44 12,768 12,500 12,573 12,458 12,669 12,522
% of total 45.8 44.3 443 43.9 445 43.9
45 to 64 6,320 7,011 7,368 7,711 7,751 7,952
% of total 22.7 24.8 26.0 27.2 27.2 27.9
65 to 69 865 867 948 949 905 969
% of total 3.1 3.1 3.3 3.3 3.2 3.4
70 to 74 786 820 789 751 766 762
% of total 2.8 2.9 2.8 2.6 2.7 2.7
75 to 79 661 697 703 737 718 665
% of total 2.4 2.5 2.5 2.6 2.5 2.3
80 and Up 831 924 982 991 1,010 1,044
% of total 3.0 3.3 3.5 3.5 3.6 3.7
Total 27,883 28,231 28,358 28,369 28,450 28,497

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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2006 Vermont Inpatient Hospital Utilization Report

MORRISVILLE
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 5,461 5,242 4,847 4,791 4,624 4,655
% of total 21.3 20.2 18.4 18.0 17.3 17.3
15 to 44 11,026 10,800 11,224 11,084 11,270 11,086
% of total 43.0 41.7 42.5 41.7 42.2 41.3
45 to 64 6,099 6,681 6,943 7,312 7,359 7,554
% of total 23.8 25.8 26.3 27.5 27.6 28.1
65 to 69 831 885 993 997 981 1,059
% of total 3.2 3.4 3.8 3.7 3.7 3.9
70 to 74 720 729 779 763 803 822
% of total 2.8 2.8 2.9 2.9 3.0 3.1
75 to 79 647 617 618 655 659 671
% of total 2.5 2.4 2.3 2.5 2.5 2.5
80 and Up 834 971 1,003 1,006 1,014 998
% of total 3.3 3.7 3.8 3.8 3.8 3.7
Total 25,618 25,925 26,407 26,608 26,710 26,845

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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NEWPORT
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 6,282 5,593 5,167 5,033 4,884 4,830
% of total 22.8 20.1 18.2 17.6 16.9 16.7
15 to 44 10,684 10,578 10,996 11,038 11,388 11,443
% of total 38.7 38.1 38.8 38.5 39.4 39.5
45 to 64 6,716 7,572 7,918 8,264 8,262 8,292
% of total 24 .4 27.2 28.0 28.9 28.6 28.6
65 to 69 996 1,097 1,112 1,124 1,131 1,227
% of total 3.6 3.9 3.9 3.9 3.9 4.2
70 to 74 1,030 1,008 1,005 978 977 960
% of total 3.7 3.6 3.5 3.4 3.4 3.3
75 to 79 805 831 908 953 937 890
% of total 2.9 3.0 3.2 3.3 3.2 3.1
80 and Up 1,068 1,113 1,223 1,251 1,325 1,347
% of total 3.9 4.0 4.3 4.4 4.6 4.6
Total 27,581 27,792 28,329 28,641 28,904 28,989

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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RANDOLPH
——————————————————————————————— Estimated------—-——-———————— - ——
Age Group 2001 2002 2003 2004 2005 2006
Under 15 3,031 2,755 2,474 2,371 2,284 2,268
% of total 21.0 19.0 16.9 16.1 15.5 15.4
15 to 44 5,947 5,696 5,836 5,769 5,815 5,823
% of total 41.1 39.2 39.9 39.3 39.6 39.6
45 to 64 3,572 4,009 4,219 4,460 4,504 4,508
% of total 24.7 27.6 28.8 30.4 30.6 30.7
65 to 69 498 521 551 538 537 585
% of total 3.4 3.6 3.8 3.7 3.7 4.0
70 to 74 462 517 514 461 455 460
% of total 3.2 3.6 3.5 3.1 3.1 3.1
75 to 79 429 432 409 432 449 418
% of total 3.0 3.0 2.8 2.9 3.1 2.8
80 and Up 520 596 641 653 655 642
% of total 3.6 4.1 4.4 4.4 4.5 4.4
Total 14,459 14,526 14,644 14,684 14,699 14,704

Use of Hospital Service Area definitions based on 1997-2001 inpatient immediate care discharges
began in 2002. Numbers reported here are not directly comparable to those published before 2002.
See the User®s Guide to Inpatient Tables for details.
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