Community Health Risk Analysis of Oil and Gas Industry Impacts in Garfield County

Hospital and Insurance Provider Data. Several other data sources were used to expand the
picture of the health of Garfield County residents. Hospital discharge data and emergency
room visit data provided comparative information on the more serious conditions for which
Garfield County residents sought medical care. Health insurance claims data from a major
health insurance provider operating on the Western Slope was another resource for
information regarding health and healthcare usage among the comparison counties.
Unfortunately, our attempts to obtain primary care provider information were not successful.

Hospital Discharge Data

Table 26 provides information on hospitalization rates and hospital choice for Garfield County
residents during 2005 and 2006. Out of more than 4,000 hospitalizations of Garfield County
residents during both 2005 and 2006, approximately 60% of those patients were hospitalized at
Valley View Hospital in Glenwood Springs. Approximately 16% and 12% of the patients were
hospitalized in St. Mary’s Hospital and Medical Center (Grand Junction) or Grand River Hospital
District (Rifle), respectively. The rest were hospitalized in other area or regional hospitals.

Table 27 shows the top 10 DRG (Diagnosis-Related Group) categories for Garfield County
residents hospitalized in 2000 through 2005. “Diagnosis-Related Group” is a system that was
developed for the U.S. Health Care Finance Administration to classify hospital cases into one of
approximately 500 groups (DRGs) expected to have similar hospital resource use. The system is
used by Medicare and Medicaid as part of a prospective payment plan. It takes into account
diagnoses, procedures, age, gender and the presence of complications or co-existing medical
conditions.

For the purposes of this study, the approximately 500 DRG categories were collapsed into 130
consolidated categories for which data were obtained. These 130 categories were then further
grouped into larger, relationship categories, the contents of which, are described below.

During this six-year period, with the exception of 2003, circulation disorders and bone and joint
disorders were either the first or second most common reasons for hospitalization (in 2003,
birthing and pregnancy disorders was number one, and circulation disorders was third).
Because of the frequency with which respiratory and nervous system concerns were mentioned
by Garfield County residents, and the potential for air quality issues to cause or exacerbate
respiratory conditions, these two DRG categories are highlighted. Respiratory disorders were
either the fourth or fifth most common reason for hospitalization in all years; nervous system
disorders were ranked either seventh or eighth each year. Digestive disorders ranked third in
four out of the six years. Neonatal disorders were sixth in frequency during the entire six-year
period.
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A more detailed analysis of the hospitalization DRGs by county of residence for the years 2000
through 2006 and for the first quarter of 2007 follows. The rates referred to and shown in the
graphs are per 1,000 individuals, based on the 2000 census data for county population. (The
complete data set and more detailed subcategory graphs may be found in Appendix O.)

e All Hospitalizations
Delta County has the highest rate over the 6.25-year period for hospitalizations. Garfield

County has either the lowest or the next-to-lowest rate for this period, and showed a
downward trend in hospitalization rate from 2005 into the first quarter of 2007.

Figure 67. All Hospitalizations by County of Residence
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e All Trauma
Garfield County’s trauma rates were generally the same as or lower than the rates for the
comparison counties for the 6.25-year time period.



Figure 68. All Trauma Hospitalizations by County of Residence
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o Alcohol and Drug Disorders

This area was of concern to some Garfield County residents because of a perception that an
influx of natural gas industry workers could result in an increase in the use and abuse of alcohol
and drugs. With respect, specifically, to hospitalization as a result of alcohol and drug-related
disorders, Mesa County has the highest rates for the study period, although their rate dropped
in 2006 to essentially the same as for the other counties. Garfield County’s rates were similar
to those Delta County and lower than the rates for Montrose County through 2003. In 2003,
Montrose saw a decrease in alcohol and drug hospitalizations, which brought their rate to one
that was similar to those of Garfield and Delta Counties. Garfield County’s rate appeared to be
increasing in 2007, at which time it had the highest rate of the four counties. Caution: one-
quarter’s data is not generally sufficient to safely predict a trend.

Figure 69. Alcohol and Drug Disorders Hospitalizations by County of Residence
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Community Health Risk Analysis of Oil and Gas Industry Impacts in Garfield County

e Birthing and Pregnancy Disorders

Garfield County’s overall rates for this category were consistently higher than those for the
comparison counties. The percentages of complicated births, out of all births, for Delta,
Garfield, Mesa, and Montrose Counties were 53.4, 58.0, 61.4, and 53.0, respectively.
Postpartum complications, in particular have been steadily increasing in Garfield County since
2004. This category also includes abortions, cesarean sections, ectopic pregnancies, false labor,
other antepartum diagnoses with or without surgical procedures, threatened abortion, and
vaginal deliveries with and without complications. Further breakdown of information for this
category is provided below.

Figure 70. Birthing and Pregnancy Disorders Hospitalizations by County of Residence
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e Neonatal Disorders
Neonatal disorder hospitalization rates in Garfield County have been relatively stable, and
generally lower than the rates for Mesa and Montrose Counties and similar to the rates for
Delta County. Mesa County’s neonatal disorder hospitalization rates have been consistently
higher than for the other three counties. This category includes extreme immaturity or
respiratory distress at birth, prematurity, full-term neonates with significant problems, and
neonatal death or transfer to another facility for care.



Figure 71. Neonatal Disorders Hospitalizations by County of Residence

per 1,000
e =2 N O £ O O N

2000 2001 2002 2003 2004 2005 2006 2007 Q1
—o— Delta, CO —#— Garfield, CO —4— Mesa, CO - Montrose, CO

e Normal Newborn Hospitalizations
On the other hand, Garfield County also has the highest rates for normal newborns born in the
hospital. These higher rates for both normal and abnormal births most likely reflect the fact
that Garfield County has the highest birth rates among the four counties for the years studied
(Tables 10-13. Vital Statistics).

Figure 72. Normal Newborns by County of Residence
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Community Health Risk Analysis of Oil and Gas Industry Impacts in Garfield County

o Female and Male Reproductive Disorders Hospitalizations

To complete the picture of factors that might influence pregnancy and birth outcomes, the
following graphs show data for hospitalizations related to hospitalizations for treatment of
reproductive organ disorders. Garfield County hospitalization rates for female reproductive
disorders were generally the same as or lower than the rates for the other three counties.
Montrose County had the highest rates for this category for all years, with the exception of the
Year 2000, in which Delta County had the highest rate. This category includes infections and
malignancies of the female reproductive organs, menstrual disorders, surgical procedures
involving female reproductive organs, and tubal ligations.

Garfield County hospitalization rates for male reproductive disorders were generally the same
as or lower than the rates for the other three counties. Delta County had the highest rates for
this category for all years. This category includes complications of benign prostatic
hypertrophy, transurethral prostectomy, inflammation and malignancies of the male
reproductive organs, and other surgical procedures involving male reproductive organs.
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Figure 73. Female Reproductive Disorders Hospitalizations by County of Residence

Figure 74. Male Reproductive Disorders Hospitalizations by County of Residence
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e Bone and Joint Disorders
Delta County has the highest rates throughout the 6.25-year period. Garfield County’s rates
were the lowest of the four counties, and were generally stable. This category includes back
and neck and other joint procedures, fractures, strains, sprains and dislocations, and
musculoskeletal and connective tissue disorders.

Figure 75. Bone and Joint Disorders Hospitalizations by County of Residence
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e Circulation Disorders

Delta County has the highest rates throughout the 6.25-year period for this category. Garfield
County’s rates were the lowest of the comparison counties and were generally consistent over
the period. There was a slight downward trend in 2007, at which time, the rates for the other
three counties were trending up. This category includes acute myocardial infarction, angina
pectoris, atherosclerosis, cardiothoracic procedures, cardiovascular disorders and procedures,
chest pain, circulatory system disorders, coronary bypass, heart failure and shock,
hypertension, peripheral vascular disorders, and syncope and collapse.

Figure 76. Circulation Disorders Hospitalizations by County of Residence

2000 2001 2002 2003 2004 2005 2006 2007
Q1

—o— Delta, CO —®- Garfield, CO —&— Mesa, CO —#—- Montrose, CO




e Digestive Disorders

Mesa County has the highest overall rates for this category. Garfield County’s overall rates are
essentially the same as those in Delta and Montrose Counties until 2005, when Montrose
County began to see an increasing trend in these disorders. Garfield County’s rate began a
downward trend for the same time period. This category includes appendectomy; digestive
malignancy; gastrointestinal hemorrhage; gastrointestinal obstruction; hernia procedures;
peptic ulcer; small and large bowel procedures; stomach, esophageal and duodenal procedures;
and other digestive syndrome diagnoses. For some of these subcategories, Garfield County’s
rates were the lowest of the four counties; Garfield County’s rates were never highest for any
subcategory.

Figure 77. Digestive Disorders Hospitalizations by County of Residence
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e Ear, Nose, Throat Disorders

Overall, and in general, the hospitalization rates for this group of disorders were similar among
the four counties, although Delta County has a peak in the first quarter of 2007. When looking
at the subcategories, however, Garfield County’s hospitalization rates for otitis media and
upper respiratory infections for children, ages 0-17 years, are the highest among the four
counties. This is also true for the hospitalization rates for bronchitis and asthma in children. In
contrast, the hospitalization rates for otitis media, upper respiratory infection, bronchitis and
asthma in adults are the lowest among the four counties. Garfield County also has the lowest
rate of COPD hospitalizations. This category includes dysequilibrium; ear, nose, mouth and
throat diagnoses; otitis media an upper respiratory infection.
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Figure 78. Ear, Nose, Throat Disorders Hospitalizations by County of Residence
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¢ Infectious and Parasitic Diseases

Hospitalizations for infectious and parasitic diseases were highest in Delta County throughout
the majority of the time period studied. Rates for all counties appear to be decreasing from a
high in 2005, with the exception of rates for Montrose County, which have remained essentially
stable. Garfield County’s hospitalization rates for these diseases were generally lower than for
the other three counties, increasing to a peak in 2005, and then dropping steadily through the
1% quarter of 2007. This category includes postoperative and post-traumatic infections, fevers
of unknown origin, viral illnesses, septicemia, and other infectious or parasitic disease
diagnoses.

Figure 79. Infectious and Parasitic Diseases Hospitalizations by County of Residence

2.5

2000 2001 2002 2003 2004 2005 2006 2007 Q1
—— Delta, CO —#— Garfield, CO —4— Mesa, CO Montrose, CO

153




Community Health Risk Analysis of Oil and Gas Industry Impacts in Garfield County

e Mental Disorders

Garfield County’s hospitalization rates for mental disorders are the lowest among the four
counties through 2003; the rates remain stable through 2005, after which there is a downward
trend in the rate through the first quarter of 2007. Mesa County’s rates are highest among the
four counties. After a significant drop in the rate in 2006, the Mesa County rate becomes
essentially that same as for the other counties. This category includes acute adjustment
reaction and psychosocial dysfunction, childhood mental disorders, depressive neuroses, other
neuroses, psychoses, and other mental disorders.

Figure 80. Mental Disorders Hospitalizations by County of Residence
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e Nervous System Disorders

Garfield County has the overall lowest rates for the 6.25-year period; Delta County’s rates are
the highest for the years 2001 through 2005. With respect to the subcategory, seizure and
headache for children (ages 0-17), Garfield County’s rates show an upward trend since 2004,
with a big jump in the first quarter of 2007. Seizure and headache hospitalization rates for
individuals over 17 years of age show a downward trend since 2004, and are similar to those of
the other counties. [Subcategory data are not shown here, but are provided in Appendix N.
This category includes cerebrovascular disorders, concussion, cranial and peripheral nerve
disorders, craniotomy, extracranial procedures, intracranial hemorrhage or cerebral infarction,
nervous system infection except viral meningitis, nervous system neoplasms, seizure and
headache, spinal disorders and injuries, stupor and coma (nontraumatic and traumatic),
transient ischemia, viral meningitis, and other nervous system disorders.



Figure 81. Nervous System Disorders Hospitalizations by County of Residence
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e Nutritional, Metabolic and Thyroid Disorders
Montrose County has the lowest rates until 2005; rates increased between 2004 and 2005, then
leveled off. Garfield County’s rates showed a downward trend between 2002 and 2003, a spike
in 2005, and decreases again in 2006. Garfield County’s diabetes rates are the lowest among
the counties for both children and adults. This category includes diabetes (ages 0-35 and >35);
endocrine, nutritional and metabolic disorders, nutritional and miscellaneous metabolic
disorders (ages 0-17 and >17), and obesity procedures.

Figure 82. Nutritional, Metabolic and Thyroid Disorders Hospitalizations by

3.5

0

30— 39— — 3

2000 2001 2002 2003 2004 2005 2006 2007
Q1

—o— Delta, CO —®— Garfield, CO —&— Mesa, CO —®- Montrose, CO

County of Residence

155




Community Health Risk Analysis of Oil and Gas Industry Impacts in Garfield County

e Pancreas and Liver Disorders
Delta County’s rates are consistently the highest among the four counties. Rates for the other
counties across the time period are similar. This category includes cirrhosis and alcoholic
hepatitis, malignancy of hepatobiliary system or pancreas, and pancreas and liver disorders.
Garfield County’s hospitalization rates are the highest among the counties for most years,
surpassed only by Delta County in 2003 and 2006.

Figure 83. Pancreas and Liver Disorders Hospitalizations by County of Residence
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e Red Cell and Clotting Disorders
Garfield County’s rates show a steady downward trend from 2001- through 2006, with a slight
increase in the first quarter of 2007. Garfield County’s rates are generally lower than those for
the other three counties.

Figure 84. Red Cell and Clotting Disorders Hospitalizations by County of Residence
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e Respiratory Disorders

Overall, Garfield County rates for respiratory disorders are lower than for the other counties;
Delta County’s rates are the highest. Subcategory data comparisons are more variable,
however. (Subcategory data by age are not shown here, but are available in Appendix N.)
Garfield County has the lowest rates for bronchitis and asthma in individuals >17 years, but the
highest rates for children (ages 0-17). Childhood bronchitis and asthma rates in Garfield County
took a big drop in 2005, but increased to 2004 levels in the first quarter of 2007. Chronic
obstructive pulmonary disease (COPD) rates in Garfield County are the lowest among the four
counties. Garfield County rates for respiratory infections and inflammations for both adults and
children are the lowest for the four counties. Rates for simple pneumonia and pleurisy were
the lowest among the four counties for adults (>17 years), but highest for children (0-17)
through 2005. (Childhood rates in other counties surpassed those for Garfield County from
2005 through the first quarter of 2007.) The other disorders included in this category are major
chest procedures, interstitial lung disease, major chest trauma, pulmonary embolism,
respiratory neoplasms, and other pulmonary disorders.

Figure 85. All Respiratory Disorders Hospitalizations by County of Residence
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Community Health Risk Analysis of Oil and Gas Industry Impacts in Garfield County

Figure 86. Respiratory Disorders Hospitalizations by County of Residence — Bronchitis,
Asthma, COPD and Respiratory Infections and Inflammation
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e Skin Disorders
Delta County has the highest rates among the four counties; the rates for the other counties
are similar across the time period. This category includes cellulitis; malignant breast disorders;
skin graft or debridement; skin ulcers; trauma to skin, subcutaneous tissue and breast; and
other skin disorders.

Figure 87. Skin Disorders Hospitalizations by County of Residence
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e Skin grafts, trauma, poisoning and allergic reactions
Garfield County’s hospitalization rates for this category are generally the lowest among the four
counties, although Garfield County saw a jump in traumatic injury hospitalization for the first
guarter of 2007. This category includes allergic reactions injury, poisoning and toxic effect
diagnosis; surgical procedures for injuries; poisoning and toxic effects of drugs; traumatic injury;
wound debridement for injuries.

Figure 88. Skin Grafts, Trauma and Poisoning Hospitalizations by County of Residence
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e Urinary tract disorders
Delta County’s rates are the highest across the 6.25-year period; Garfield County’s rates are the
lowest. This category includes kidney and urinary tract disorders and infections, kidney and
urinary tract neoplasms, kidney transplant, and renal failure.

Figure 89. Urinary Tract Disorders Hospitalizations by County of Residence
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e Asthma Hospitalization Rates
Colorado state data for county rates of hospitalization discharges with a principal diagnosis of
asthma for the years 1993-2001 are provided in the graph below (Health Statistics Section,
Colorado Department of Public Health and Environment). The age-adjusted rates are per
10,000 county residents. Rates were adjusted to the 2000 U.S. population using the direct
method applied to 10-year age groups.

Figure 90.
Hospital Discharges: Asthma as Principal
Diagnosis by County
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Rocky Mountain Health Plans Member Data for Health Plan Usage by County; Grand River
Health District and Valley View Hospital Emergency Room Admissions Data by Zip Code

Rocky Mountain Health Plans (RMHP) is a non-profit health insurance provider, operating in
Colorado. The company’s main office is in Grand Junction, Colorado. RMHP provides health
insurance to a large proportion of insured individuals in the four comparison counties, although
only about 7% of the population of Garfield County is insured by RMHO. We were able to
obtain ambulatory, emergency room, inpatient and outpatient hospital visit data for RMHP
members in all four counties for the years 2000 through 2007. The limitations of these data,
with respect to providing valid comparative information are the fact that fewer individuals are
insured by RMHP in Garfield County than in the other three counties (although all rates are
adjusted to member months), and the demographics of the RMHP-insured populations most
likely varies among the counties. Thus, these comparisons should be viewed with caution.
Complete datasets and graphs may be found in the Appendix P.




Only those DRG disorder categories that had at least 200 visits per 1000 Member Months were
included in the analysis. Rates are per 1,000 member months.

The Grand River Hospital District (located in Rifle, CO) provided emergency room admission
data for the years 2004, 2005, and 2006. These data were organized into the same DRG
categories as used for the RMHP member data. Admissions data were sorted by community of
residence. As might be expected by the location of the hospital relative to communities within
Garfield County, there are few admissions recorded for residents of Carbondale, Glenwood
Springs, or New Castle. Thus, only the data for residents of Parachute, Rifle, and Silt are usable
and will be discussed in this report. Where Grand River ER visit data differed substantively from
the RMHP data for Garfield County, as a whole, the Grand River data are highlighted. Please
note that, because of the limitations described above for these data, it is not reasonable to
directly compare rates, but it is possible to compare and observe rate trends. A change in rate
over a one-year period is NOT sufficient to determine whether an apparent trend is significant
or an “outlier”. Tables 28-31 discuss these relative trends in the data. Rates are per 1,000 visits.
Complete datasets and graphs may be found in the Appendix Q. Of note is the fact that
Garfield County residents had the lowest usage rates for annual physical exam visits (adults)
and well check-ups (children) of all of the comparison counties over the entire 8-year period.
With regard to these low rates, it is also important to note that these rates are for an insured
population for which annual physical exams and well-child check-ups are provided.

Valley View Hospital in Glenwood Springs provided emergency room data by zip code of
residence for visits that occurred between January 1, 2004 and December 31, 2006. These data
were also organized into the DRG categories used for Grand River Hospital District and RMHP
member data. Similar to what is described above for the other emergency room data, there are
limitations to the possible use and interpretation of the Valley View Hospital data. By far, the
largest numbers of emergency room visits were from residents of the Glenwood Springs zip
codes. Because the rate calculations (visits by DRG category per 1000 persons) use an estimate
of the population residing in each zip code area — and the margin of error increases inversely
with the size of the area (i.e., the smaller the geographic area the larger the margin of error in
the population estimate) — the rates calculated for each population should only be taken as
estimates. To add to the uncertainty of comparing rates among these zip code populations, the
data are subdivided into Adult and Child categories. The age categories for data provided by
Valley View Hospital were different than those for data provided by Grand River Hospital
District and RMHP; Valley View Hospital categorized 0-25 year old individuals as children, while
RMHP and Grand River Hospital District designated 0-18 year old individuals as children. Thus,
the age categories are not entirely comparable. Finally, the time periods for data provided by
Valley View Hospital and the other data sources are not completely overlapping. Because of
these limitations in comparing and interpreting the Valley View Hospital emergency room data,
with respect to the other two emergency room data sources — and because of the relatively
small numbers of emergency room visits for residents of zip code areas other than Glenwood
Springs, only the data for the Glenwood Springs zip codes (81601 and 81602) are discussed in
the report. It is also important to note that, in the case of smaller populations and shorter time
periods (e.g., the September through December 2006 period), a single visit has a greater impact
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on the rate, thus making the rates unreliable and the data sets useful only for estimating
trends. The complete Valley View Hospital data set and analysis are available in Appendix R.
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Careflight Data

One other measure of traumatic injury rates (and potentially of serious work-related injuries), is statistical
information from St. Mary’s Hospital “Careflight” emergency flight ambulance service. Complete data sets
are available in Appendix S.

Figure 91 shows emergency service for residents of the four counties for all types of emergencies. Figure
92 shows emergency calls to drill rigs in two counties, Garfield and Rio Blanco, both of which have seen a
significant increase in natural gas activity over the past four years.

These numbers give a comparison of worker-related, serious injuries between the two counties.

Figure 91. CareFlights: Rates by County
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Figure 92. CareFlights: Rates of Drill Rig Flights
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