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Abstract

Background: Obesity is on the rise in the United States and has been implicated in
serious chronic health problems, making it one of the nation’s most pressing health concerns.
Obesity is also very costly both in terms of medical spending and lost productivity. While some
studies have compared the prevalence of obesity among racial and ethnic minority groups,
education and income, and state of residence, few studies have examined differential prevalence

by rural/urban status.

Aim: The aim of this national study was to estimate the prevalence of and recent trends
in obesity among U.S. adults residing in rural and urban locations.

Methods: This study involved a random-digit telephone survey of adults aged 18 years
and older residing in states participating in the Behavioral Risk Factor Surveillance System
(BRFSS) in 1994-1996 (n = 342,055) and 2000-2001 (n = 385,384). The main outcome measure
for the study was obesity, defined as a body mass index of 30 or greater, based on self-report.

Results: In 2000-2001, the prevalence of obesity was 23.0 percent for rural adults and
20.5 percent for their urban counterparts, representing increases of 4.8 percent and 5.5 percent,
respectively, since 1994-1996. The highest obesity prevalence occurred in rural counties of
Mississippi, Texas and Louisiana. Only Rhode Island and Colorado had rural counties that met
the Healthy People 2010 goal of a maximum of 15 percent obese for adults.

Conclusions: Despite recent attention to the prevalence of obesity, obesity rates
continue to rise across the United States and differentially affect inhabitants of rural and urban
areas. As efforts to reduce the prevalence of obesity proceed, special consideration should be
given to obesity prevention and, insofar as possible, treatment, particularly in rural areas.






Introduction

Rapidly rising rates of obesity have imparted a sense of urgency to efforts aimed at
reducing its prevalence among Americans. Healthy People 2010' estimated that from 1988 to
1994, 23 percent of U.S. adults aged 20 and older were obese; the report called for a reduction in

the prevalence of obesity in this group to 15 percent by 2010.

Obesity contributes to serious illnesses such as hypertension,” 3 diabetes,” breast
cancer,’ asthma,3 6 gall bladder disease,’ depression7’ 8 and poor Health Related Quality of Life
(HRQL).”'* Moreover, obesity is expensive. Finkelstein et al.”® estimated that average annual
per capita medical spending was 37.4 percent higher for obese patients when compared to
patients in the normal weight range and that 5.3 percent of total medical expenditures for the
U.S. adult population was attributable to obesity alone. Apart from medical expenses, obesity is
costly in terms of lost productivity in the workplace'*!” and foregone earnings due to premature

mortality. "

Because of its adverse impact on health and health care costs, studies have begun
focusing on the rising prevalence of obesity by residence in a particular state,'®2° among specific
racial and ethnic minority groups," '®?"** and by education and income."** Rural Healthy
People 2010 reported that since 1980, rural dwellers are more likely to be obese than urban
inhabitants.** However, few studies have examined differential prevalence based on residence by
rural/urban status, specifically in rural areas of varying size and remoteness, in spite of variation
within states,?® or how rural/urban residence might exacerbate obesity prevalence among high-
risk groups. If the prevalence of obesity is particularly high in rural areas, this has important
implications for public health planning as there are both cultural and structural challenges facing

obesity intervention in remote locations.*

The aim of this study is to examine the prevalence of and trends in obesity among adults
living in rural and urban locations, using several years of data from the Centers for Disease
Control and Prevention (CDC) Behavioral Risk Factor Surveillance System (BRFSS). By
combining several years of BRFSS data, prevalence of obesity can be ascertained even for
persons living in relatively remote rural locations.

Methods

Sample and Subjects: In 1984, the CDC established BRFSS for monitoring health risk
behaviors.”> BRESS collects data annually on health-related behaviors that are useful for
planning, initiating, monitoring, and evaluating health promotion and disease prevention
programs. BRFSS is a state-based, random-digit—dialed telephone survey of the non-




institutionalized U.S. adult population aged 18 years and older. BRFSS is conducted in the 50
states as well as the District of Columbia, Guam, Puerto Rico, and the Virgin Islands. This study
focuses on 49 states and the District of Columbia. We obtained non-public use data retaining all
county-level Federal Information Processing Standards (FIPS) codes? by written request from
the CDC. Guam, Puerto Rico and the Virgin Islands were excluded. Alaska also was excluded
because county-level FIPS codes for Alaska were not available, making it impossible to
differentiate rural from urban residents. To increase statistical power, multiple years of BRFSS
data can be combined. Data from 1994 to 1996 (n = 342,055) and 2000 to 2001 (n = 385,384)
were examined. The median response rate was 63.2 percent (range: 45.6 to 87.1%) in 1996 and
53.5 percent (range: 48.9 to 63.2%) in 2001. BRFSS is administered by telephone; its national
estimate for obesity prevalence in 1999 of 19.4 percent was slightly lower than the estimate of
21.1 percent produced by the National Health Interview Survey (NHIS), an in-home survey with
a response rate of 69.6 percent in 1999.%7 The BRFSS estimate of obesity among whites of 18.3
percent is lower than the corresponding NHIS estimate of 20.4 percent by approximately the
same amount as the overall figures. However, for African Americans the BRFSS and NHIS
estimates are quite close, 28.1 percent compared to 28.5 percent obese, respectively. The
University of Washington Institutional Review Board has approved this study.

Dependent Measure: Height and weight were determined through self-report;
respondents were asked, “About how tall are you without shoes?” and, “About how much do you
weigh without shoes?” Body mass index (BMI) was derived from height and weight and obesity

was defined as having a BMI equal to or greater than 30 kg/m*.

Independent Measures: Rural residence was ascertained by classifying county FIPS
codes available on BRFSS. These were broadly grouped as metropolitan (urban) or non-
metropolitan (rural) county of residence, although the rural classification was further categorized
using the Urban Influence Code groupings of the Economic Research Service of the United
States Department of Agriculture®® as follows: (1) “Rural Adjacent”—geographically adjacent to
a metropolitan area; (2) “Large Rural Non-Adjacent”—not adjacent to a metropolitan county and
with a city of 10,000 residents or greater; and (3) “Small Rural Non-Adjacent”—not adjacent to
a metropolitan county and without a city of 10,000 residents or greater. Additional geographic
classifications were Census Division and state. Other measures included: race/ethnicity
(Hispanic, African American, American Indian/Alaska Native, Asian/Pacific Islander, and non-
Hispanic white); sex; age (18-34, 35-49, 50-64, and 65 years or older); educational attainment
(less than high school degree, high school degree or equivalent, greater than high school degree);
annual household income (less than $25,000, $25,000-$49,999, $50,000-$74,999, $75,000 or
greater) and employment status (employed, unemployed, out of the workforce).

Analytical Plan: Estimates were weighted using the BRFSS weighting formula by the
sex, age, and race/ethnicity distributions of the population in each area. Chi-square testing and 95
percent confidence intervals (Cls) were calculated by using SUDAAN software,”” which adjusts



the standard errors to account for the complex sample design of the BRFSS. Relative standard
errors (RSEs) were calculated for table estimates; caution should be exercised in interpreting
results with RSEs >0.3. Temporal changes in obesity prevalence were analyzed by comparing
estimates from 1994-1996 against those from 2000-2001.

Results

In 2000-2001, 23.0 percent of the rural adult U.S. population was obese. States with the
highest rates of obesity in all types of rural counties were Mississippi (26.7%), Texas (25.7%)
and Louisiana (25.7%) (not shown in tables). Only a handful of states had rural counties that
approached or met the Healthy People 2010 goal of a maximum of 15 percent obese for adults:
Hawaii (16.8%), Montana (16.5%), Massachusetts (16.1%), Rhode Island (14.9%) and Colorado
(14.6%) had the lowest rural obesity prevalence. Southeastern states were overrepresented
among states with rural obesity rates averaging above 24.0 percent.

Table 1 presents the state and Census Division level prevalence of obesity for 2000-2001
by the three rural categories and one urban category. Nationwide, for most Census Divisions and
for many states, obesity prevalence was lowest in urban counties and highest in adjacent rural or
small, non-adjacent rural counties; prevalence in large, non-adjacent rural counties tended to
have prevalence similar to urban counties. The only two Census Divisions where the association
between rural/urban location and obesity prevalence was not significant, Mountain and Pacific,
were also two of the three Census Divisions with the lowest overall rates of obesity; in contrast,
divisions with higher overall obesity tended to have disproportionately higher obesity prevalence
in rural counties. Only a few states had high obesity prevalence in both urban and rural counties.
The highest urban obesity prevalence occurred in Mississippi, Alabama, West Virginia, Texas,
Michigan, and Indiana, and the first four of these states had consistently high prevalence of
obesity (above 23.5%) across rural categories as well.

Table 2 cross-tabulates the absolute change in rural obesity prevalence between 1994-
1996 and 2000-2001 with rural obesity prevalence in 2000-2001, by state. States with the
highest rural obesity prevalence and the greatest increases in prevalence included Mississippi,
South Carolina and Wisconsin; states with the lowest prevalence and smallest increases included
Colorado, Montana, and Hawaii. States with the sharpest increases in rural obesity prevalence
were rather evenly distributed geographically, though within this group the two states with the
lowest prevalence were in New England while states with the highest prevalence were
predominantly southeastern. States with the smallest increases in rural obesity prevalence were
also evenly spread, but similarly to the group with the highest increases, southern states in this
group were more likely than other states to have high current prevalence.



Table 3 shows prevalence of obesity by the three rural categories and one urban category
for selected sociodemographic characteristics. African Americans had the highest obesity
prevalence of any group in every rural/urban category, while Asians and Pacific Islanders had
the lowest obesity prevalence across categories, but both groups had considerably higher rates of
obesity in non-adjacent rural counties compared to urban counties. Obesity differences by sex,
age, education and income were consistent within each rural/urban category. Groups with the
highest obesity prevalence overall were those aged 50-64, those with less than a high school
diploma, and those with the lowest income; men and women were not significantly different.
The unemployed had higher obesity prevalence than those employed or out of the labor force;
interestingly, obesity prevalence was disproportionately higher for all rural unemployed
categories compared to the urban unemployed.

Figure 1 shows the absolute percent change in obesity prevalence from 1994-1996 to
2000-2001 in rural counties for each state. The increase in obesity prevalence for the U.S.
overall during this period was 5.4 percent; rural obesity rose 4.8 percent and urban obesity rose
5.5 percent (data not presented in tables or figures). With the exception of rural Florida, obesity
prevalence increased in rural counties of every state; however, the decline in Florida’s rural

counties was not statistically significant.

Figure 1 also shows no clear-cut geographic pattern in obesity prevalence for rural
counties. The relatively modest increase in prevalence for a few states, notably Texas, Indiana,

Missouri, Louisiana and Alabama, could reflect their already high prevalence (> 20%) in the
1994-1996 period (data not shown). Only four states had increases of more than 7 percent,

Tennessee, Washington, Wisconsin and Georgia.

Discussion

Comparison of 1994-1996 data with 2000-2001 data reveals that no progress towards
achieving the national health objective for 2010 of a reduction in prevalence of obesity among
adults to less than 15 percent has been made for rural Americans. On the contrary, only two
states had fewer than 15 percent of their adult rural populations with BMI > 30 in 2000-2001,
and obesity prevalence rose in rural counties for all but one state.

Moreover, residence in a rural county was related to higher prevalence of adult obesity
compared to urban residence. Residents of rural non-adjacent counties with a large town
(population > 10,000) had obesity prevalence more similar to residents of metropolitan counties
than to residents of other rural county types. In rural non-adjacent counties with at least one
large town, the bulk of the population likely resides in or near the largest towns, so that overall
obesity prevalence is weighted in favor of the average prevalence in the largest towns. Given



this, it is possible that the explanation for rural/urban differences in obesity is related to the
population size of the city or town area where one lives, rather than distance from the nearest
metropolitan area, and that the threshold of the size effect that non-metropolitan cities and towns
have on obesity prevalence is rather low (around 10,000 persons). However, we do not have
data that would allow us to test this hypothesis directly.

States with the largest increases in rural obesity prevalence were geographically
dispersed. However, within the group of states with the largest rural increases, there was a
spatial pattern reflecting the overall pattern of rural obesity prevalence, wherein southeastern
states were overrepresented among states with the highest prevalence in rural counties. Finally,
states with high increases in rural obesity prevalence were likely to also have high prevalence in
2000-2001, while states with low increases were likely to have low prevalence; comparatively
few states experienced high increases but low prevalence, and vice versa.

Rural obesity is a particular issue for some racial/ethnic minority groups; African-
Americans living in rural counties had the highest obesity prevalence of all groups examined.
Asian and Pacific Islanders living in urban counties had an extremely low prevalence of obesity,
but those living in remote rural counties without a large town had obesity prevalence
approaching the national average. Living in a rural county appears to exacerbate the effect of
employment status on obesity; the unemployed were especially likely to be obese if they lived in
rural counties, compared to the employed or those no longer in the labor force.

This report’s findings are subject to several limitations. BRFSS does not sample persons
living in institutions or persons living in households without a telephone; persons living in
households without a telephone may be more likely to be obese as having a telephone reflects
socioeconomic status. Prevalence estimates and trend data could have been affected by low
response rates; however, demographic characteristics of BRFSS responders are consistent with
U.S. Census data. Another limitation is the use of self-reported height and weight for
determining obesity. Respondents, especially women, tend to under-report their weight, while
male and female respondents alike over-report their height, resulting in underestimates of obesity
prevalence.'®%*" However, it has not been established that this tendency has changed over
time, or that it varies by other characteristics important to understanding rising obesity rates or
the rural/urban difference in those rates. The race/ethnicity groupings available in BRFSS data
would not allow any important differences between heterogeneous subgroups within these broad
categories to be revealed. For example, the observed difference for Asians and Pacific Islanders
living in urban as opposed to rural counties could reflect racial/ethnic heterogeneity.

Finally, just as within-state variation in health risk factors is a concern,” care must also
be taken in drawing conclusions based on data aggregated by county, as there is a significant
degree of variation in population characteristics between sub-county areas that are invisible when
county-level measures are employed. Counties with at least one metropolitan area may also
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encompass rural populations of substantial size, while many primarily rural counties have towns
large enough to experience obesity rates similar to metropolitan areas. This would tend to have
the effect of attenuating the rural/urban difference in obesity prevalence by county, since many
county-level estimates will include both rural and urban components. Therefore, our study
probably underestimates the difference in obesity prevalence between rural and urban areas if

these areas were to be more precisely delineated.

The obesity epidemic, as it has been termed, is thought to be the result of a number of
factors common to many industrialized countries. The widespread availability of inexpensive,
densely caloric and highly flavored foods,** * rising portion sizes,*>** and more sedentary work
routines as well as reduced levels of physical activity in recreation and transportation> 3> %7
have all been blamed for the growing prevalence of obesity among both adults and children. The
Surgeon General and others have advocated a public health approach to obesity reduction and
prevention as a better solution than relying solely on individual-level tactics for weight loss.>"

The reduction and prevention of obesity is especially challenging in rural areas, where
cultural and structural factors contribute to higher prevalence. Among these factors are favoring
television and video games over more active leisure pursuits,*! lower compliance with dietary
recommendations,* and few sidewalks and exercise facilities.** Obesity interventions oriented
toward adults that have been found to be effective in rural areas, or could be readily applied to
remote populations, include televised weight-loss programs,’ ** correspondence courses,”
community-based efforts promoting the consumption of vegetables and fruits,*® continuing nu-
trition education for rural physicians®” *® and efforts to improve feelings of self-efficacy among
rural inhabitants with respect to diet.* If public health policies dealing with obesity are to be
implemented successfully, they must address issues directly relevant to residence in rural locales,
particularly isolated ones, or such policies will be likely to fail where they are most needed.
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Table 2. Absolute Change in Rural Obesity Prevalence from 1994-1996 to 2000-
2001 by Rural Obesity Prevalence in 2000-2001*

Current Prevalence
Highest Moderate Lowest
Change Since Prevalence Prevalence Prevalence
1994-1996 (22.8 t0 26.7%) (20.2 to 22.7%) (14.6 to 20.1%)
Highest Absolute  Arkansas Kansas Connecticut
Increase Georgia New Mexico Massachusetts
(5.6 to 7.6%) Kentucky Oklahoma
Michigan Oregon
Mississippi South Dakota
South Carolina Washington
Tennessee
West Virginia
Wisconsin
Moderate Absolute Alabama - lowa Arizona
Increase Louisiana Maine Idaho
(3.7 to0 5.5%) North Carolina Nebraska Rhode Island
Pennsylvania New York Utah
North Dakota Vermont
Wyoming
Lowest Absolute Indiana Delaware . California
Increase Missouri lllinois Colorado
(0.0 to 3.6%) Texas Maryland Florida
“Ohio Hawaii
Virginia Minnesota
Montana
Nevada

New Hampshire

* Does not include Alaska (county FIPs codes unavailable), or New Jersey and the
District of Columbia (no rural counties); states in italics have rural obesity prevalence

below 15 percent.



-20 -



¥10°0 (90z'82L) Z6L (002°29L) ¥'8L (€22 ‘86L ) V'L (661 ‘€8L )68l ZL¥'29 +G9
1000 (00e'1°22) 5’82 (¥'82°8v2) 992 (€62 ‘292 ) 08z (¢9z ‘26z ) 8sz z6L'62 ¥9-0G
0000 (08z°€6z) 99z (0'6z2'1'2z) s'¢2 (972 ‘+'Sz ) 92 (v'ee ‘€22 ) 622 89/'€LL 67-GE
000°0 (6'6L°¢21) 98L (1'8L°¥'SL) 89k (G6L ‘vZL ) g8l (L9l ‘TSL ) L'SL 1¥2'S6 ve-8l
aby
0000 (Svz'9¢e) sz (S22 €02) vz (2¥vzZ ‘92z ) vse (602 ‘86L ) L'0Z +92'20Z alews)
0000 (L'vz'oze) ogz (812'96L) 202 (vvz ‘92z ) €2 (2lz ‘voz ) 80z 0zL'0SL sjew
l_wvcwmu
9520 (v'2z'88l) Lez (z6z'€Le) Zsz (962 ‘922 ) 1'9Z (862 ‘9¢z ) L'vz S65CE oluedsiH
9vb0 (Lve'6ve) 862 (298 v'eZ) b'og (GSe ‘2€2 ) 962 (&6 ‘G'ZC ) 6'ST 16l'S UBdLBWY 8ANEN
#00°0 (892°06 ) 6LL (L2L'TL )00 (vZ ‘1 ) vd (vZ ‘16 )e9 +veeg lopuejs| oed/ueisy
1000 (g'se'z'6z) G2e (S8c°TLe) 6ve (b2 ‘228 ) 1'se (vl ‘G'6Z ) ¥'0E 05282 UedUBWY UBdLyY
0000 (Lez'L1z) vzz (90z'6'8L) L'6L (822 ‘612 ) £22 (¥'6L ‘€8l ) 68l 80£¥8z alym
90y
0000 (0vz'9ze) eez (81z'e02) vz (0vZ ‘622 ) s'€2 (202 ‘202 ) S°02 ¥8S'/SE l1e48AQ
onEeA-d  (ID%S6) % (1D %S6) % (1D %G6) % (1D %S6) %
aienbs-1yn [einy jlews [einy abie [einy juaoelpy ueqin sjuapuodsay Jojoe
Jusoe(py-uoN Jo JaquinN

pajsnipeun ‘(10-0002) sonsusloeIRYD Pajosies pue [eimy-ueqin Aq (0€ 2 ING) 85840 JUSDISy “E B|qe L



'Synsa1 yons Buneidisiul ui pasn 8q pinoys UolNed papjog 10U Sle €0 < JSY YIm sejewnsy ,

0000 (6vz'zez) vee (czz'sel) 602 (€92 ‘vzz ) vez (01Z ‘102 ) 9°02 9£.9L1 9210} J0oge] JO Jno
Z1L00 (vee’1ve) zez (80e'81le) €92 (Z0e ‘8z ) 022 (2vz ‘z'Lz ) 1'2Z €L¥'T) pakojdwaun
0000 (L€z'02z) 82z (9'12°6'6L) 802 (0vZ ‘G2z ) e€2 (90Z ‘66l ) €02 80,222 pakojdwa
snje)g juswAhojdwyg
0000 (622 e6L) LIz (L8l LvL) oL (€1Z ‘'8l ) 86L (08l ‘S9l ) TLL €V6'LY Buissiy
G000 (el evi) oLL (86L°1SL) 2L (S0Z ‘021 ) 281 (29l ‘zZGL ) L'SL  LPSES + MG/
€200 (Gez's6L) §be (Lhe 9LL) 26 (€2 ‘90z ) vzz (+0z ‘L6l ) 8'6L €96°LG MG/. > ‘M0G =
2000 (8vz'v'zz) o€z (Lzz 00z) e (Lve ‘122 ) 1€ (Szz ‘o'lz ) 022 696801 MOS > ‘MGZ =
¥00°0 (e22'8v2) 0092 (29z°zee) Lvz (zZ'8z ‘6'Sz ) 022 (S6z ‘TYZ ) 8VZ 896't6 MSZ >
QWwIodU|
0000 (e0z'ezL) 8L (€6L°v9L) 821 (86l ‘SZL ) 281 (661 “1'GL ) 6§'SL 0lLE'90L aa.bsp abs|j00
0000 (6ve'2ze) 9ez (vzz' v'0z) vz (9vz ‘zee ) esz (1zz ‘€1g ) L' zZes0le looyos ybiy
1GE0 (682" 8vz) L9z (z8z'Gez) 852 (S62 ‘29z ) 622 (062 ‘8'9Z ) 6°LZ t06'6E |ooyos ybiy >
uoijednp3
onen-d  (1I0%S6) % (1D %S6) % (19 %S6) % (1D %%6) %
aienbs-1yo [einy jlews leany abie |einy jusoelpy ueqin sjuspuodsay Jojoe4

Juaoe[py-uoN J0 JaquinN



"100Z '000Z '966 | 'SE61 ‘P66 'UOILEARI PUS 1049U0D 858551 40} SIRYUTD
'SSOIAIRS UBWINH PUB U}IBSH 30 Juswiiedaq SN eifioas ‘el
U WBIB(J ABAINS WOSAS SOUBIBAINS SI0PE 4 XSIY [RIOMBYSE,

‘(Da2) UoRUSARIG PURB U0 D 9SBASI() JG SINWBD [B0.N0S

(L00Z - 000Z 01 9661 - ¥661) d1elS Aq
S3UNOY |einy uiyum A31s2qQ Jo asuejeAald ayj ui abueys ajhjosqy

‘I 91nbi4






10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Previous WWAMI Center for Health Workforce Studies
and Rural Health Research Center Working Papers

The WWAMI Rural Health Research Center was established in 1988. The WWAMI Center for Health Workforce Studies was established in 1998.

Hart, L. Gary; Rosenblatt, Roger A.; and Amundson, Bruce A. Is There a Role for the Small Rural Hospital?

January 1989.

Hart, L. Gary; Rosenblatt, Roger A.; and Amundson, Bruce A. Rural Hospital Utilization: Who Stays and Who Goes?
March 1989.

Amundson, Bruce A. and Hughes, Robert D. Are Dollars Really the Issue for the Survival of Rural Health Services?
June 1989.

Nesbitt, Thomas S.; Rosenblatt, Roger A.; Connell, Frederick A.; and Hart, L. Gary. Access to Obstetrical Care in
Rural Areas: Effect on Birth Outcomes. July 1989.

Schleuning, Dianne; Rice, George; and Rosenblatt, Roger A. Addressing Barriers to Rural Perinatal Care: A Case
Study of the Access to Maternity Care Committee in Washington State. October 1989.

Rosenblatt, Roger A.; Whelan, Amanda; and Hart, L. Gary. Rural Obstetrical Access in Washington State: Have We
Attained Equilibrium? January 1990.

Rosenblatt, Roger A; Weitkamp, Gretchen; Lloyd, Michael; Schafer, Bruce; Winterscheid, Loren C.; Vaughn, J. Daniel;
and Hart, L. Gary. Are Rural Family Physicians Less Likely to Stop Practicing Obstetrics Than Their Urban
Counterparts: The Impact of Malpractice Claims. April 1990.

Rosenblatt, Roger A.; Whelan, Amanda; Hart, L. Gary, Long, Constance; Baldwin, Laura-Mae; and Bovbjerg, Randall
R. Tort Reform and the Obstetric Access Crisis: The Case of the WAMI States. June 1990.

Hart, L. Gary; Pirani, Michael; and Rosenblatt, Roger A. Causes and Consequences of Rural Small Hospital Closures
from the Perspectives of Mayors. September 1990.

Welch, H. Gilbert; Larson, Eric H.; Hart, L. Gary; and Rosenblatt, Roger A. Readmission Following Surgery in
Washington State Rural Hospitals. January 1991.

Amundson, Bruce A.; Hagopian, Amy; and Robertson, Deborah G. Implementing a Community-Based Approach to
Strengthening Rural Health Services: The Community Health Services Development Model. February 1991.

Hoare, Geoffrey; Katz, Aaron; Porter, Alice; Dannenbaum, Alex; and Baldwin, Harry. Rural Health Care Linkages in
the Northwest. April 1991.

Whitcomb, Michael E.; Cullen, Thomas J.; Hart, L. Gary; Lishner, Denise M.; and Rosenblatt, Roger A. Impact of
Federal Funding for Primary Care Medical Education on Medical Student Specialty Choices and Practice Locations

(1976-1985). April 1991.

Larson, Eric H.; Hart, L. Gary; and Rosenblatt, Roger A. Is Rural Residence Associated with Poor Birth Outcome?
June 1991.

Williamson, Harold A.; Rosenblatt, Roger A.; Hart, L. Gary. Physician Staffing of Small Rural Hospital Emergency
Departments: Rapid Change and Escalating Cost. September 1991.

Hart, L. Gary; Pirani, Michael ].; Rosenblatt, Roger A. Rural Hospital Closure and Local Physician Supply: A
National Study. December 1991. ,

Larson, Eric H.; Hart, L. Gary; Hummel, Jeffrey. Rural Physician Assistants: Results from a Survey of Graduates of
MEDEX Northwest. May 1992.

Hart, L. Gary; Robertson, Deborah G.; Lishner, Denise M; Rosenblatt, Roger A. Part 1: CEO Turnover in Rural
WAMI Hospitals. Part 2: Rural Versus Urban CEOs: A Brief Report on Education and Career Location Patterns.

August 1992.

Williamson, Harold; Hart, L. Gary; Pirani, Michael J.; Rosenblatt, Roger A. Rural Hospital Surgical Volume: Cutting
Edge Service or Operating on the Margin? January 1993.

Rosenblatt, Roger A.; Saunders, Greg; Tressler, Carolyn; Larson, Eric H.; Nesbitt, Thomas S.; Hart, L. Gary. Do Rural
Hospitals Have Less Obstetric Technology than their Urban Counterparts? A Statewide Study. March 1993.
Williamson, Harold A.; Hart, L. Gary; Pirani, Michael J.; Rosenblatt, Roger A. Market Shares for Rural Inpatient
Surgical Services: Where Does the Buck Stop? April 1993.

Geyman, John P.; Hart, L. Gary. Primary Care at a Crossroads: Progress, Problems and Policy Options. May 1993.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

Nesbitt, Thomas S.; Larson, Eric H.; Rosenblatt, Roger A.; Hart, L. Gary. Local Access to Obstetric Care in Rural
Areas: Effect on Prenatal Care, Birth Outcomes, and Costs. August 1993.

Grossman, David; Hart, L. Gary; Rivara, Frederick P.; Rosenblatt, Roger A.; Maier, Ronald V. From Roadside to
Bedside: The Regionalization of Motor Vehicle Trauma Care in a Remote Rural County. October 1993.

Baldwin, Laura-Mae; Hart, L. Gary; West, Peter A.; Norris, Tom E.; Gore, Edmond. Two Decades of Experience in the
University of Washington Family Medicine Residency Network: Practice Differences Between Graduates in Rural
and Urban Locations. November 1993.

Statewide Office of Rural Health and Washington Rural Health Association. Implementing Health Care Reform:
Setting a Course for Rural Washington. Summary of a Workshop, November 9-10, 1993, Seattle, Washington.

January 1994.

Williamson, Harold A.; West, Peter A.; Hagopian, Amy. Scope of Rural Medical Services: A Workbook for Hospital
Trustees. March 1994.

Cullen, Thomas J.; Hart, L. Gary; Whitcomb, Michael E.; Lishner, Denise M.; Rosenblatt, Roger A. The National
Health Service Corps: Rural Physician Service and Retention. September 1994.

Neighbor, William E.; Baldwin, Laura-Mae; West, Peter A.; Bezy, Judith M.; Hart, L. Gary. Experience of Rural
Hospitals with the National Practitioner Data Bank. October 1994.

Rosenblatt, Roger A.; Mattis, Rick; Hart, L. Gary. Access to Legal Abortions in Rural America: A Study of Rural
Physicians in Idaho. November 1994.

West, Peter A.; Norris, Thomas E.; Gore, Edmond ].; Baldwin, Laura-Mae; Hart, L. Gary. The Geographic and
Temporal Patterns of Residency-Trained Family Physicians: University of Washington Family Practice Residency

Network. February 1995.

Hart, L. Gary; Dobie, Sharon A.; Baldwin, Laura-Mae; Pirani, Michael J.; Fordyce, Meredith; Rosenblatt, Roger A.
Rural and Urban Differences in Physician Resource Use for Low-Risk Obstetrics. March 1995.

Rosenblatt, Roger A.; Saunders, Greg; Shreffler, Jean; Pirani, Michael ].; Larson, Eric H.; Hart, L. Gary. Beyond
Retention: National Health Service Corps Participation and Subsequent Practice Locations of a Cohort of Rural
Family Physicians. April 1995.

Dobie, Sharon; Hart, L. Gary; Fordyce, Meredith; Andrilla, Holly; Rosenblatt, Roger A. Content of Obstetric Care for
Rural, Medicaid, and Minority Women. June 1995.

Melzer, Sanford M.; Grossman, David C.; Hart, L. Gary; Rosenblatt, Roger A. Hospital Services for Rural Children in
Washington State: Where Do They Go for Care and Who Takes Care of Them? October 1995.

Larson, Eric H.; Hart, L. Gary; Rosenblatt, Roger A. Is Rural Residence a Risk Factor for Poor Birth Outcome? A
National Study. December 1995.

Norris, Thomas E.; Reese, Jennifer W.; Rosenblatt, Roger A. Are Rural Family Physicians Comfortable Performing
Cesarean Sections? March 1996.

Lishner, Denise M.; Richardson, Mary; Levine, Phyllis, Patrick Donald. Access to Primary Health Care Among
Persons with Disabilities in Rural Areas: A Summary of the Literature. April 1996.

Dunbar, Peter ].; Mayer, Jonathan D.; Fordyce, Meredith A.; Lishner, Denise M.; Hagopian, Amy; Spanton, Ken; Hart,
L. Gary. A Profile of Anesthesia Provision in Rural Washington and Montana. May 1996.

Perrin, Edward B.; Hart, L. Gary;, Goldberg, Bruce; Grossman, David; Skillman, Susan M.; Paul, Britt. Patient
Outcomes and Medical Effectiveness Research in Rural Areas for Racial/Ethnic Populations: Issues and
Recommendations. July 1996.

Perrin, Edward B.; Hart, L. Gary; Skillman, Susan M.; Paul, Britt; Hanken, Mary Alice; Hummel, Jeffrey. Health
Information Systems and Their Role in Rural Health Services: Issues and Policy Recommendations. August 1996.
Saver, Barry; Casey, Susan; House, Peter; Lishner, Denise; Hart, Gary. Antitrust and Action Immunity in Rural
Washington State. PartI: User’s Guide to Antitrust and Rural Health Care Environments. Part II: Antitrust Issues
in Rural Washington State. January 1997.

Dyck, Sarah; Hagopian, Amy; House, Peter J.; Hart, L. Gary. Northwest Rural Hospital Governing Boards.
November 1997.

Doescher, Mark P.; Ellsbury, Kathleen E.; Hart, L. Gary. The Distribution of Rural Female Generalist Physicians in
the United States. February 1998.

Wright, George E.; Andrilla, C. Holly A. How Many Physicians Can a Rural Community Support? A Practice
Income Potential Model for Washington State. April 2001.



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

Saver, Barry G.; Bowman, Robert; Crittenden, Robert A.; Maudlin, Robert K.; Hart, L. Gary. Barriers to Residency
Training of Physicians in Rural Areas. April 1998. ‘

Larson, Eric H.; Hart, L. Gary; Goodwin, Mary-Katherine; Geller, Jack; Andrilla, Catherine. Dimensions of Retention:
A National Study of the Locational Histories of Physician Assistants. April 1998.

Baldwin, Laura-Mae; Rosenblatt, Roger A.; Schneeweiss, Ronald; Lishner, Denise M.; Hart, L. Gary. Rural and Urban
Physicians: Does the Content of their Practices Differ? May 1998.

Geyman, John P.; Hart, L. Gary; Norris, Thomas E.; Coombs, John B.; Lishner, Denise M. Physician Education and
Rural Location: A Critical Review. February 1999.

Hart, L. Gary; Morrill, Richard; Cromartie, John. A Guide to the Use of Rural and Urban Commuting Areas (RUCAs)
in Health Care Analyses. (forthcoming)

Hart, L. Gary; Rosenblatt, Roger A.; Lishner, Denise M.; Friedman, Harvey; Baldwin, Laura-Mae. Where Do Elderly
Rural Residents Obtain their Physician Care? A Study of Medicare Patients in Washington State. (forthcoming)
Ellsbury, Kathleen E.; Doescher, Mark P.; Hart, L. Gary. The Production of Rural Female Generalists by U.S. Medical
Schools. January 1999.

Lishner, Denise M.; Rosenblatt, Roger A.; Baldwin, Laura-Mae; Hart, L. Gary. Emergency Department Use by the
Rural Elderly. November 1998.

Baldwin, Laura-Mae; Grossman, David C.; Casey, Susan; Hollow, Walter; Sugarman, Jonathan R.; Freeman,

William L.; Hart, L. Gary. Perinatal and Infant Health Among Rural and Urban American Indians/Alaska Natives.
June 1999.

Larson, Eric H.; Hart, L. Gary; Muus, Kyle; Geller, Jack. Content of Physician Assistant Practice: Results from a
National Survey. May 1999.

Richardson, Mary; Casey, Susan; Rosenblatt, Roger A. Local Health Districts and the Public Health Workforce:

A Case Study of Wyoming and Idaho. November 1999.

Larson, Eric H.; Hart, L. Gary; Ballweg, Ruth. National Estimates of Physician Assistant Productivity. January 2000.

Hart, L. Gary; Norris, Thomas E.; Lishner, Denise M. Attitudes of Family Physicians in Washington State Toward
Physician-Assisted Suicide. February 2002.

Rosenblatt, Roger A.; Baldwin, Laura-Mae; Chan, Leighton; Fordyce, Meredith A.; Hirsch, Irl B.; Palmer, Jerry P.;
Wright, George E.; Hart, L. Gary. The Quality of Care Received by Diabetic Patients in Washington State: A Rural-
Urban Comparison. March 2000.

Wright, George E.; Paschane, David M.; Baldwin, Laura-Mae; Domoto, Peter; Cantrell, Diana; Hart, L. Gary.
Distribution of the Dental Workforce in Washington State: Patterns and Consequences. March 2001.

Rosenblatt, Roger A.; Casey, Susan; Richardson, Mary. Rural-Urban Differences in the Public Health Workforce:
Findings from Local Health Departments in Three Rural Western States. January 2001.

Ellsbury, Kathleen E.; Baldwin, Laura-Mae; Johnson, Karin; Runyan, Sue; Hart, L. Gary. Gender-Related Factors in
the Recruitment of Generalist Physicians to the Rural Northwest. February 2001.

Norris, Thomas E.; Hart, L. Gary; Larson, Eric H.; Tarczy-Hornoch, Peter; Masuda, David; Fuller, Sherrilynne; House,
Peter J.; Dyck, Sarah M. Low-Bandwidth, Low-Cost Telemedicine Consultations Between Rural Family Physicians
and Academic Medical Center Specialists: A Multifaceted Satisfaction Study. February 2001.

Larson, Eric H.; Palazzo, Lorella; Berkowitz, Bobbie; Pirani, Michael J.; Hart, L. Gary. The Contribution of Nurse
Practitioners and Physician Assistants to Generalist Care in Underserved Areas of Washington State. June 2001.

Rosenblatt, Roger A.; Rosenblatt, Fernne Schnitzer. The Role and Function of Small Isolated Public Health
Departments: A Case Study in Three Western States. June 2001.

Thompson, Matthew J.; Skillman, Susan M.; Johnson, Karin; Schneeweiss, Ronald; Ellsbury, Kathleen; Hart, L. Gary.
Assessing Physicians’ Continuing Medical Education Needs in the U.S.-Associated Pacific Jurisdictions.

September 2001.

Hart, L. Gary. The Evaluation Questionnaires of Office for the Advancement of Telehealth Grantees.
September 2001.

Skillman, Susan M.; Hutson, Troy; Andrilla, C. Holly A.; Berkowitz, Bobbie; Hart, L. Gary. How Are Washington
State Hospitals Affected by the Nursing Shortage? Results of a 2001 Survey. May 2002.



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

85.

86.

Rosenblatt, Roger A.; Schneeweiss, Ronald; Hart, L. Gary; Casey, Susan; Andrilla, C. Holly A.; Chen, Frederick M.
Family Medicine Residency Training in Rural Areas: How Much Is Taking Place, and Is It Enough to Prepare a

Future Generation of Rural Family Physicians? March 2002.

Palazzo, Lorella; Hart, L. Gary; Skillman, Susan M. The Impact of the Changing Scope of Practice of Physician
Assistants, Nurse Practitioners, and Certified Nurse-Midwives on the Supply of Practitioners and Access to Care:
Oregon Case Study. March 2002.

House, Peter J. The Direct-Care Paraprofessional Workforce Providing Long-Term Care Services in the United States:
Wyoming Case Study. March 2002.

Baldwin, Laura-Mae; Beaver, Shelli K.; Hart, L. Gary; MacLehose, Richard F; Every, Nathan; Chan, Leighton. Quality
of Care for Acute Myocardial Infarction in Rural and Urban U.S. Hospitals. June 2002.

Patterson, Davis G.; Skillman, Susan M. Health Professions Education in Washington State: 1996-2000 Program
Completion Statistics. October 2002.

Chan, Leighton; Hart, Gary; Ricketts, Thomas C., II[; Beaver, Shelli K. An Analysis of Medicare’s Incentive Payment
Program for Physicians in Health Professional Shortage Areas. August 2003.

Women'’s Reproductive Health Care in Rural Washington: Who Provides Care and What Is their Scope of Practice?
October 2001.

Johnson, Karin E.; Kaltenbach, Emily; Hoogstra, Kenneth; Thompson, Matthew J.; Hagopian, Amy; Hart, L. Gary.
How International Medical Graduates Enter U.S. Graduate Medical Education or Employment. August 2003.
Thompson, Matthew J.; Lynge, D.; Larson, Eric H.; Tachawachira, Pantipa. Characterizing the General Surgery
Workforce in Rural America. (forthcoming)

Baldwin, Laura-Mae; Hollow, Walter B.; Casey, Susan; Hart, L. Gary; Larson, Eric H.; Moore, Kelly; Lewis, Ervin;
Grossman, David. Access to Specialty Health Care for Rural American Indians in Two States. January 2004.
Skillman, Susan M.; Hutson, Troy; Andrilla, C. Holly A. Washington State Hospitals: Results of 2002 Workforce
Survey. August 2003 (forthcoming).

Baldwin, Laura-Mae; Fay, Miriam M.; Larson, Eric H.; Lishner, Denise M.; Mauksch, Larry B.; Katon, Wayne J.;
Walker, Edward; Hart, L. Gary. Modeling the Mental Health Workforce in Washington State: Using State Licensing
Data to Examine Provider Supply in Rural and Urban Areas. October 2003.

Johnson, Karin E.; Skillman, Susan M.; Ellsbury, Kathleen E.; Thompson, Matthew J.; Hart, L. Gary. Updating
Hospital Reference Resources in the US-Associated Pacific Basin: Efforts of the Pacific Islands Continuing Clinical
Education Program (PICCEP). September 2003.

Benedetti, Thomas J.; Baldwin, Laura-Mae; Andrilla, C. Holly A.; Hart, L. Gary. The Productivity of Washington
State’s Obstetrician-Gynecologist Workforce: Does Gender Make a Difference? WWAMI Center for Health
Workforce Studies, October 2003.

Hagopian, Amy; Thompson, Matthew J; Johnson, Karin E.; Lishner, Denise M. International Medical Graduates in
the United States: A Review of the Literature 1995 to 2003. WWAMI Center for Health Workforce Studies, October
2003.

Hagopian, Amy; Johnson, Karin E.; Fordyce, Meredith A.; Blades, Seth; Hart, L. Gary. The Role of the Rural Hospital
Flexibility Program in Addressing Workforce Issues (with a Special Focus on the Business Office). November 2003.
Doescher, Mark P.; Jackson, J. Elizabeth; Jerant, Anthony F.; Hart, L. Gary. Prevalence and Trends in Smoking: A
National Rural Study. December 2003. ‘

Hollow, Walter B.; Patterson, Davis G.; Olsen, Polly M.; Baldwin, Laura-Mae. American Indians and Alaska Natives:
How Do They Find Their Path to Medical School? January 2004.



