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Introduction

Ideas and phenomena spread across space and 
time via expansion or relocation processes (Gould 
1969). In expansion diffusion “some thing” spreads 
outward from an origin to engulf an increasing 
number of proximal individuals or areas until 
saturation occurs. In relocation diffusion “carriers” 
of the innovation migrate or hop-and-skip great 
distances to establish the innovation elsewhere. 
Other modes of diffusion can operate in conjunc-
tion with expansion and relocation diffusion. 
Contagious diffusion requires person-to-person 
contact, and is often associated with the trans-
mission of communicable diseases (e.g., Albert 
2003). Hierarchical diffusion involves adoptions 
“leap-frogging” up or down ordered structures 
such as from large to medium to small-size places. 
Using a simple example, computed tomography 
(CT) scanners diffused hierarchically with large 
hospitals adopting sooner than small hospitals 
(Baker 1979). More complex phenomena might 
involve multiple diffusion types such as the hi-
erarchical-contagious spread of AIDS within the 
United States (Gould 1969). AIDS “jumped” down 
the urban hierarchy hitting the largest cities first, 
later medium, and eventually small cities. From 
these nodes (large, medium, and small cities), AIDS 
extended outward via contagious diffusion.

The American Association of Naturopathic 
Physicians (2003) defines an ND as an individual 
that has attended

a four-year graduate level naturopathic medical school 
and is educated in all of the same basic sciences as 
an M.D. but also studies holistic and nontoxic ap-
proaches to therapy with a strong emphasis on disease 
prevention and optimizing wellness. In addition to a 
standard medical curriculum, the naturopathic physi-
cian is required to complete four years of training in 
clinical nutrition, acupuncture, homeopathic medicine, 
botanical medicine, psychology, and counseling (to 
encourage people to make lifestyle changes in support 
of their personal health). A naturopathic physician 
takes rigorous professional board exams so that he 
or she may be licensed by a state or jurisdiction as a 
primary care general practice physician.

Naturopathic physicians should not be confused 
with naturopaths. The level of formal education 
required for NDs distinguishes them from natu-
ropaths who acquire training via a wide range of 
unorthodox venues. Our study focuses specifically 
on NDs and excludes naturopaths.

Williams (2000) found that NDs filtered down the 
urban hierarchy between 1984 and 1993 in Ontario, 
Canada. She noted the number of medium-sized 
cities (population = 33,000-99,999) and towns and 
villages (population < 2,000) with ND’s increased 
in that 10-year span; the number of NDs also in-
creased within all place-size categories except small 
cities (2,000 - 29,999) where no change occurred. 
This filtering down, or hierarchical diffusion, from 
Toronto (metropolitan center >1 million) to smaller-
size places corresponded with a 38% increase in 
the supply of NDs from 1984 to 1993.

The resurgence of naturopathic medicine in the 
1990s is spurring more states to adopt licensing 
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statutes. The latest spurt in licensure started in 
1986 with Alaska, and more recently during 
2004, with California and Washington, D.C., for 
a total of eight geographic entities since 1986 
(American Association of Naturopathic Physi-
cians 2004; Albert and Butar 2004a). With 13 
U.S. states currently licensing NDs, the spread of 
state statutes is in the midst of the early majority 
stage of its diffusion process (Figure 1). Since the 
existing pattern of state licensing is geographically 
clustered, further adoption is expected to spread 
contagiously to adjacent nonadopting states (Albert 
and Butar 2004a). The American Association of 
Naturopathic Physicians announced that “[I]t is 
our hope that ALL fifty states will have licensing 
statutes in place by 2008” (AANP 2003).

 Two characteristics describe the current supply 
of NDs. First, NDs exhibit strong distance decay 
or decreasing numbers with increasing distance 
from states’ largest metropolitan areas. Multiple 
regression analysis and cartographic visualizations 
have shown NDs cluster in and around Seattle, 
Washington, Portland, Oregon, Phoenix, Arizona, 
and Bridgeport, Connecticut. Second, the supply 
of NDs is increasing dramatically; for example, 
Washington recorded a 53% increase from 1995-
2002, and Arizona a phenomenal 38% increase 
from October 2000 to November 2001 (Albert and 

Butar 2004b). In this paper we test the hypothesis 
that NDs were diffusing down the urban hierarchy 
from 2000 to 2004 in Oregon. 

Data and Methods

Data for 2000 and for 2004 were obtained from 
the Oregon Board of Naturopathic Examiners 
(OBNE). This database included names and work 
addresses for all instate/active NDs licensed by 
Oregon. To these records were added the work 
city’s total population for 2000 and the most 
recent estimates for July 1, 2003 (U.S. Census 
Bureau 2004). Next we divided cities into five 
size categories based on population: CAT 1: > 
100,000; CAT 2: 25,000-99,999; CAT 3: 10,000-
24,999; CAT 4: 2,500-9,999; and CAT 5: < 2,500 
(U. S. Census Bureau 2001). We counted both 
the number of NDs and the number of NDs per 
10,000 in each place-size category for 2000 and 
for 2004. To determine if the number of NDs 
increased significantly from 2000 to 2004, and 
if the difference in the number of NDs in each 
category was statistically significant we used 
a Poisson loglinear function. Further, we used 
linear regression to see whether there is a statisti-
cal linear relationship between number of NDs 
per 10,000 in 2000 and in 2004 (P=0.05). Here 
we used number of NDs in 2004 as dependent 

Figure 1.	 States licensing naturopathic physicians, 2004.



83Hierarchical Diffusion of Naturopathic Physicians

variable (y) and number of NDs in 2000 as in-
dependent variable (x).

Results

Oregon experienced a 63.6% increase in NDs from 
2000 (N=280) to 2004 (N=458). Portland’s supply 
of NDs alone almost doubled from 125 to 248 
during this period. Two factors are pulling NDs to 
Portland: population size and naturopathic medical 
school (Pyle 1989; Mattingly 1991). Portland is 
almost four times the size of Salem and Eugene, 
the next largest cities in the state. And, the location 
of the National College of Naturopathic Medicine 
in Portland is an additional attraction for NDs. 
Oregon’s NDs are clustered similar to those in 
Connecticut (Albert and Butar 2002), Arizona, and 
Washington (Albert and Butar 2004b). However, 
further analysis indicates this increase in workforce 
is also discernable in lower place-size categories. 
While change in the number of places with NDs 
by size category was not remarkable compared 
to 2000, eight more places in categories 2-5 have 
NDs in 2004.

For each size category change in the number 
of NDs from 2000 to 2004 is highly significant 
(p=<0.0001). The number of NDs in 2004 is 1.65 
times more than 2000. Further, the increase in the 
number of NDs is greatest for CAT 1 and decreases 
moving toward CAT 5 (Figure 2). The number of 

NDs in each sized category relative to CAT 5 is 
26.1 in CAT 1, 10.5 in CAT 2, 4.7 in CAT 3, and 
3.1 in CAT 4.  There is a statistically significance 
relationship between the number of NDs per 10,000 
in 2000 and in 2004 for each category, where y 
= - 0.794 + 2.06x and P < 0.0001. In Figure 3, 
note the large increase in the number of NDs per 
10,000 in the two smallest place-size categories 
(CAT 4 and CAT 5).

Conclusion

Williams (2000) found that increasing the supply 
of NDs generates a downward hierarchical dif-
fusion. While several differences distinguish the 
Ontario and Oregon case studies, the overall effect 
is similar. Two of the major differences between 
these two studies are the time period (10 years vs. 
4 years) and percent workforce growth (42% vs. 
64%); nevertheless, both studies point to a down-
ward redistribution of NDs by size categories with 
increasing supply. Further research is necessary as 
the workforce continues to expand in Oregon to 
determine if NDs will continue to move down the 
urban hierarchy. This study provides support that 
NDs will enhance access to care and contribute 
to a more dispersed profession with an increasing 
workforce supply.

In tracking ND locations down the urban hi-
erarchy, it is important that ND referral patterns 

Figure 2.	 Total number of NDs in each population-size category for 2000 and 2004 (CAT 1: >100,000; CAT 2: 25,000-99,999; 
CAT 3: 10,000-24,999; CAT 4: 2,500-9,999; and CAT 5: <2,500).
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be documented to see how this complementary 
and alternative (CAM) provider integrates with 
bio-medical professionals. Whether NDs refer 
patients to primary care physician medical doctors 
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