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Abstract

Objectives: The purpose of this analysis was to compare health care expenditures between insured patients with
back pain, fibromyalgia syndrome, or menopause symptoms who used complementary and alternative medical
(CAM) providers for some of their care to a matched group of patients who did not use any CAM care. Insurance
coverage was equivalent for both conventional and CAM providers.
Design: Insurance claims data for 2000–2003 from Washington State, which mandates coverage of CAM providers, were analyzed. CAM-using patients were matched to CAM-nonusing patients based on age group,
gender, index medical condition, overall disease burden, and prior-year expenditures.
Results: Both unadjusted tests and linear regression models indicated that CAM users had lower average
expenditures than nonusers. (Unadjusted: $3,797 versus $4,153, p ¼ 0.0001; b from linear regression -$367 for
CAM users.) CAM users had higher outpatient expenditures that which were offset by lower inpatient and
imaging expenditures. The largest difference was seen in the patients with the heaviest disease burdens among
whom CAM users averaged $1,420 less than nonusers, p < 0.0001, which more than offset slightly higher average
expenditures of $158 among CAM users with lower disease burdens.
Conclusions: This analysis indicates that among insured patients with back pain, fibromyalgia, and menopause
symptoms, after minimizing selection bias by matching patients who use CAM providers to those who do not,
those who use CAM will have lower insurance expenditures than those who do not use CAM.

Introduction

T

he use of complementary and alternative medicine
(CAM) has grown in recent decades,1,2 and as a result
insurance coverage for various types of CAM providers has
become more prevalent.1,3–5 But due to concern over everincreasing health care costs, increasing emphasis is being given to cost-effectiveness of care. Patients desire choices in
sources of health care, but if CAM providers are to be added to
insurance coverage, their care must be cost effective.
One researcher noted that CAM therapies may be good
candidates not only for cost-effective care but even cost
savings, because ‘‘they avoid high technology, offer inexpensive remedies, and harness the power of vis medicatrix

naturae (the body’s natural ability to heal itself )’’6. However,
several difficulties have hindered the assessment of CAM’s
cost effectiveness. One of the biggest challenges in evaluating
the effect of CAM use on health care costs is the selection bias
inherent in patients’ self-selection into CAM using and nonCAM using groups.7 Researchers have consistently reported
that CAM users have poorer health status, more visits to
conventional providers, and=or higher rates of hospitalization than nonusers.8–14 Thus, it has been difficult to find or
create comparable groups of CAM users and nonusers for
which costs can be compared.
In the early 1990s, a Swiss group conducted a randomized clinical trial offering free insurance coverage of CAM
providers to half of a group of insured individuals. They
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reported that covering CAM care did not lead to an increase in costs for the insurance company because CAM
utilization comprised only a tiny percentage of overall expenditures.15 Given the increase in CAM use since the early
1990s in the United States,12 the cost of CAM coverage
today might be larger than that found in the Swiss study.
However, data from Washington State, which mandates
private insurance coverage of all licensed CAM providers,16
found a similar tiny percentage of expenditures devoted to
CAM care based on data from 2002.17 The Washington
State data reflect self-selection of patients into CAM-using
and nonusing groups and thus may reflect a more ‘‘realworld’’ experience for insurance companies than the Swiss
randomized study.
Another difficulty in performing economic analyses of
CAM use occurs because many CAM providers are not
covered by insurance, and patients pay for their services out
of pocket. As a result, data on CAM utilization and expenditures are not available in administrative databases and
must be collected through primary data collection,6 which
may be subject to recall bias and response bias. Washington
State provides a unique environment in which to perform
an economic analysis of CAM use because of the statemandated insurance coverage referenced above. As a result,
administrative claims data from Washington State include
data on CAM utilization and expenditure that are consistent
with data for conventional care.
A final difficulty in performing a cost–benefit evaluation
of CAM involves measuring outcomes of care. Data on
outcomes of care are not available in the administrative
claims databases often used to provide data on expenditures.
With CAM care, a further difficulty lies in how to quantify
what Hollinghurst refers to as ‘‘the wider benefits of CAM,’’
some of which may appear over long periods of time or be
based more on a patient’s sense of well-being than a measurable clinical outcome.7,18 To avoid these problems in
measuring outcomes, this analysis takes a cost-minimization
approach,6 analyzing which of two approaches to care is
associated with lower overall expenditures, assuming comparable health outcomes between the two approaches.
The purpose of this article is to compare insurance expenditures for matched groups of CAM users and nonusers
with selected health conditions, to evaluate whether use of
CAM for some care is associated with higher or lower overall
health care expenditures.
Materials and Methods
Population
This research was approved by the institutional review
boards of the University of Washington and Boise State
University. The study sample was constructed using 2000–
2003 enrollment and claims data from two large insurance
companies in Washington State that offer a variety of product types. The analysis was restricted to insured individuals
covered by the law requiring coverage of CAM providers,
which excluded enrollees funded through Medicare, Medicaid, or other state or federal programs. The data acquisition
process, data cleaning, and the creation of analytic variables
have been previously described.19 The analyses presented
here were limited to adults aged 18–64 who had at least 2
continuous years of coverage and at least one visit that
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contained a diagnosis for one of the index conditions defined
below.
Index conditions. Three health conditions were chosen
for study: back pain, fibromyalgia syndrome (FMS), and
menopause symptoms. These index conditions were selected
because a substantial proportion of associated patients use
CAM for at least part of their care.17,20,21 FMS was defined as
at least one visit containing ICD-9 code 729.1. Low back pain
and menopause symptoms were defined using the Johns
Hopkins Adjusted Clinical Group (ACG) software, Version
8,22 which groups ICD-9 codes per visit into expanded diagnosis clusters (EDC). Low back pain was defined as EDC
MUS14 (Low Back Pain) and menopause symptoms was
defined as EDC FRE11 (Menopausal Symptoms).
Time frame. Two (2) time periods of interest were created. The ‘‘study year’’ for each patient started on the day of
the first visit for an index condition and continued for 365
days; and the ‘‘prior year’’ for each patient was defined as the
365 days preceding the first visit for the index condition. All
data were derived from calendar years 2000–2003.
Patients included in the analysis had at least one provider visit containing an ICD-9 code=EDC for an index
condition during the study year and no visits containing an
ICD-9 code=EDC for the index condition during the prior
year.
Provider types. CAM providers were defined as chiropractors, licensed massage therapists, acupuncturists, and
naturopathic physicians. Conventional providers were defined as physicians (including osteopaths and specialists),
advanced registered nurse practitioners, and physician
assistants.
Dependent variables. Dependent variables were total
allowed expenditures in the study year, outpatient expenditures, expenditures related to the index condition, and
expenditures related to imaging procedures (back pain patients only). Data for each visit included the dollar amount
the insurance company allowed for that visit. These amounts
were totaled over the study year to create total allowed expenditures. For some analyses, these totals are broken out
into allowed expenditures for CAM visits versus allowed
expenditures for conventional visits. Imaging expenditures
were divided into expenditures for plain radiographs and
expenditures for all other types of imaging (e.g., magnetic
resonance imaging [MRI], computed tomography). Imaging
expenditures were further divided into those that occurred
within 28 days of the initial diagnosis (called ‘‘early’’ imaging) and those that occurred more than 28 days after initial
diagnosis. This division was based on the Healthcare Effectiveness Data and Information Set recommendation that no
imaging should be performed within the first 28 days after
an initial diagnosis of back pain.23
Independent variables. Age, gender, and zip code were
included in the claims information along with ICD-9 diagnosis codes, dates and types of visits, and providers seen.
County population was calculated based on 2000 census data
and then categorized as <100,000; 100,000–400,000; and
>400,000.
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CAM users were defined as patients with at least one visit
to a CAM provider for the index condition during the study
year. Most also had at least one visit to a conventional provider for the index condition. CAM nonusers were those
with no visits to a CAM provider for any reason during the
study year and at least one visit to a conventional provider
for the index condition during the study year.
Overall disease burden for each patient was constructed
using the Resource Utilization Band (RUB) index created by
the Johns Hopkins ACG software described above. RUBs
estimate the overall disease burden and expected resource
use for each individual, and are created by grouping individuals with similar levels of expected resource use based on
the ACG index. Lower RUBs included individuals with less
expected resource use and higher RUBs included those with
greater expected resource use. Throughout the Results and
Tables, the term ‘‘Low disease burden’’ refers to patients in
RUBs 1 and 2; ‘‘Moderate disease burden’’ refers to patients
in RUB 3; and ‘‘High disease burden’’ refers to patients in
RUBs 4 and 5. For the regression analysis, disease burden
was dichotomized into high versus moderate or low.
Matching. Because patients were not randomly assigned
to use CAM but rather self-selected into CAM users and
nonusers, we used a matching process to create groups that
were as comparable as possible, using a frequency matching
process. That is, each CAM user was placed into a stratum
based on index condition, gender, 10-year age group, total
allowed expenditures during the prior year (matched within
$1,000 up to $9,999; all expenditures $10,000 or above were
grouped), and disease burden categorized as high, medium,
or low during the study year. The number of CAM users in
each stratum was determined and half that number of CAM
nonusers in each stratum was randomly identified, resulting
in a 2:1 match. The 2:1 matching process was necessary because there were too few CAM nonusers in many strata to
create a 1:1 match. There were 1330 potential strata, of which
770 contained at least one CAM user. In 256 strata there were
an odd number of CAM users, creating the need for a de
facto 3:1 match for these individuals. In addition, there were
125 CAM users who could not be matched due to too few
controls in the stratum. All CAM users were included in
the analysis, including the total of 381 (1.4%) described
above who could not be placed in a 2:1 match. Characteristics of unmatched CAM users are described in the Results
section.
Statistical analysis. Independent samples t tests were
used for unadjusted comparisons of expenditures (total,
outpatient, and expenditures related to index condition) between CAM users and nonusers, also to compare mean age.
Chi-square tests were used to compare distributions of
gender, disease burden, county population, and insurance
companies between CAM users and nonusers.
Linear regression analysis was used to perform adjusted
comparisons of total expenditures between CAM users and
nonusers after adjustment for age, gender, disease burden,
county population, and insurance company. Disease burden
was dichotomized as high disease burden versus low or
moderate disease burden, and an interaction term between
CAM use status and disease burden was included in the
model. Beta estimates for the interaction terms were calcu-
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lated using the lincom function in Stata (Stata Corp., College
Station, TX).24 Models were constructed for all patients
combined and then separately for those with each index
condition.
Although expenditure data are highly skewed, leading to a
violation of the requirement for constant variance and for
normally distributed residuals from the model, the large
sample size available here ensures that estimates will be accurate, based on the Central Limit Theorem (CLT).25 However, it was not apparent whether the groups with FMS
(n ¼ 5508) or menopause (n ¼ 6566) were large enough for the
CLT to apply for the two models created from these smaller
samples. Two (2) simulation analyses were performed to determine this, one analysis for the FMS group and the other for
the menopause group. In each case, 1000 bootstrap samples
were created from the original sample and regression analyses
were performed. If the CLT is applicable, 95% of the b estimates from these 1000 models should fall in the 95% confidence interval based on the entire group. Results of the
analysis showed that for the FMS group, 97.2% of the b estimates fell into the 95% confidence interval, and for the menopause group, 96.8% of the b estimates fell into the 95%
confidence interval. Based on these results, we were confident
that the linear regression models would give us accurate estimates in spite of the skewed nature of the dependent variable. To ensure accurate inference, ‘‘robust’’ standard errors
were used.26 Stata version 10 was used for all analyses.27
Results
A total of 26,466 CAM users were identified for this
analysis: 18,343 with back pain, 3722 with FMS, and 4401
with menopause. These were matched to 13,025 CAM
nonusers on a 2:1 basis. There were 381 (1.4%) CAM users
who were not matched in this process; 125 due to having no
matching controls available and the remaining 256 due to
having an odd number of CAM users in some strata. All
CAM users were included in the analysis. Those who were
unmatched were younger (mean 42.4 versus 45.2 years,
p < 0.0001); had higher average total expenditures in the
study year ($5,902 versus $3,766, p < 0.0001), and had heavier disease burdens in the study year (46% in highest category versus 33% among matched CAM users, p < 0.0001). To
the extent the inclusion of these unmatched CAM users may
lead to bias, it will make CAM users look more expensive
than the matched controls. However, because the unmatched
CAM users are only 1.4% of all CAM users, any bias will be
small. For example, as stated above, the mean total expenditure was $3766 for matched CAM users. When the 381
unmatched CAM users were included, mean expenditure for
all CAM users was $3,797.
Table 1 displays the comparison of the CAM users and
nonusers. The groups did not differ on average age, average
allowed expenditures in the prior year, percent female, or
disease burden in the study year; that is, as expected, users
and nonusers did not differ on any of the matching criteria.
CAM users and nonusers were not matched on county
population or insurance company, and CAM users were less
likely to live in urban counties than nonusers, also more
likely to be from insurance company B.
Table 2 displays the results of unadjusted t-tests
which showed that CAM users had lower overall average
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Table 1. Comparison of Complementary
and Alternative Medicine (CAM) Users and Nonusersa
Matched on Age Group, Gender, Allowed
Expenditures in Prior Year,
and Disease Burden in Study Year
CAM users
(n ¼ 26,466)
Average age (SD)
45.2 (10.5)
$2,494 (6351)
Average allowed
expenditures in
prior year (SD)
Percent female
66.6%
Disease burden
in study year
Low
8.3%
Moderate
58.3
High
33.4
County population
<100,000
11.9
100,000–400,000
15.2
>400,000
72.9
Insurance company
A
90.8
B
9.2

CAM nonusers
(n ¼ 13,025)
p-value
45.4 (10.6)
$2,454 (6114)

0.14
0.55

66.7%

0.80

8.1%
58.7
33.2

0.72

8.4
11.0
80.6

<0.001

92.6
7.4

<0.001

a
CAM users, those with at least one visit to a CAM provider
related to index condition during study year; nonusers, no visit to a
CAM provider for any reason during study year.
SD, standard deviation.

expenditures than nonusers in the study year ($3,797 versus
$4,153, p ¼ 0.0001). The distribution of expenditures for outpatient, inpatient, and other expenditures differed between
the two groups; CAM users had higher average outpatient
expenditures ($1,848 versus $1,502, p < 0.0001) but lower
inpatient expenses and lower expenses for other types of
claims not linked to a specific provider visit such as imaging
and lab claims (Fig. 1). Among CAM users, expenditures for
conventional outpatient care were lower than among CAM
nonusers ($1,219 versus $1,502, p < 0.0001), but this was
offset by CAM expenditures, which averaged $630 per user.

Table 2. Comparison of Expenditures Between
Complementary and Alternative Medicine (CAM)
Users and Nonusers in Study Year
CAM users CAM nonusers
(n ¼ 26,466) (n ¼ 13,025) p value
Average allowed
expenditures
in study year:
Total
Outpatient: Total
Conventional
CAM
Total related to
index condition
Outpatient related
to index condition
SD, standard deviation.

Mean (SD)
$3,797
$1,848
$1,219
$630
$588

Mean (SD)

(7623) $4,153 (9505) 0.0001
(2370) $1,502 (3027) <0.0001
(2214) $1,502 (3027) <0.0001
(746)
0
(1280) $554 (1947) 0.04

445 (594)

231 (438)

<0.0001

FIG. 1. Average annual allowed expenditures by complementary and alternative medicine (CAM) use status. Solid
black, outpatient expenditures from conventional providers;
solid white, outpatient expenditures from CAM providers;
gray stripe, inpatient expenditures; solid gray, other expenditures not related to a provider visit, such as imaging and
lab work.

When analyses were restricted to visits related to the index
condition, total average expenditures were slightly higher
among CAM users ($588 versus $554, p ¼ 0.04), while average outpatient expenditures related to the index condition
were much higher among CAM users ($445 versus $231,
p < 0.0001) (Table 2). The expenditure patterns were similar
within each condition (Table 3).
The linear regression analysis revealed a significant interaction between CAM use and disease burden. Among
those in the low or moderate disease burden category, CAM
users were predicted to have mean total expenditures $160
higher than nonusers. However, among those with high
disease burden, predicted mean expenditures for CAM users
were $1,421 lower than for nonusers (b: $6,726 for nonusers
compared to $5,305 for CAM users, p < 0.001) (Table 4).
When a model was fit excluding the interaction term, the b
coefficient for CAM use was -$367 (standard error ¼ $90,
p < 0.001), confirming that overall, after adjustment, CAM
users as a group have lower average total expenditures than
nonusers. Similar results were seen in regression models
restricted to each index condition.
The next set of analysis was aimed at identifying where the
differences in expenditures between CAM users and nonusers
occurred. Expenditures were analyzed by gender, and results
showed that among males, CAM users had significantly lower
expenditures than nonusers ($2,863 versus $3,634, p < 0.0001),
while among females average expenditures did not differ
significantly between CAM users and nonusers ($4,266 versus
$4,412, p ¼ 0.19). CAM users were less likely to be hospitalized
(5.2% versus 7.5%, p < 0.001), and among those with menopause symptoms, CAM users were less likely to get a hysterectomy within 1 year of diagnosis (1.3% versus 2.9%,
p < 0.001). Next we looked at the contribution of imaging to
expenditures among back pain patients. CAM users were
more likely than nonusers to have some type of imaging done
(42.6% versus 38.3%, p < 0.001) and were also more likely to
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Table 3. Expenditures by Disease Condition and CAM Use Status
Back pain
User
N
Mean allowed expenditures in study year
Total
Outpatient
Total related to index condition
Outpatient related to index condition

FMS

Nonuser

User

Menopause
Nonuser

User

Nonuser

18,343

9074

3722

1786

4401

2165

$3,410***
$1,637***
$677
$511***

$3,739
$1,312
$660
$259

$4,830*
$2,374***
$554***
$407***

$5,449
$1,840
$412
$170

$4,535
$2,285**
$249**
$207**

$4,818
$2,019
$223
$166

*p < 0.05; **p < 0.01; ***p < 0.001.
FMS, fibromyalgia syndrome.

rates of high-tech imaging were very similar in the smallest
counties (18%) and most urban counties (19%), indicating
that lack of access in more rural areas does not explain the
difference between CAM users and nonusers.

have imaging done ‘‘early’’ (within 28 days of diagnosis):
12.5% versus 9.8%, p < 0.001. However, overall expenditures
related to imaging were higher among nonusers, averaging
(standard deviation) $197 ($485) compared to $140 ($388)
among CAM users ( p < 0.0001). This apparently contradictory finding is explained in that CAM users are more likely
than nonusers to have plain radiographs (39% versus 28%,
p < 0.001), and CAM users are less likely to have the other,
more expensive types of imaging such as MRIs (11.4% versus
19.4%, p < 0.001).
Because CAM users were more likely to be covered by
Company B and less likely to live in urban counties than
nonusers, analyses were then performed to ensure that the
differences in imaging were not due to differences in coverage between companies or differences in access to imaging
between rural and urban residents. There was no significant
difference in the percentage of back pain patients from
Company A versus Company B who had MRI or other ‘‘high
tech’’ imaging (all imaging other than plain x-ray). Rates
were 14.0% for Company A and 14.7% for Company B
( p ¼ 0.35). Looking at the issue of access to high-tech imaging
in rural areas, Table 5 shows that use of high-tech imaging
was substantially lower for CAM users than nonusers for all
three categories of county size. Furthermore, for nonusers,

Discussion
The results of this analysis indicated that among patients
with back pain, FMS, or menopause symptoms, those who
used CAM providers for at least part of their care had
slightly lower overall average expenditures than matched
patients who saw conventional providers exclusively. The
largest difference was seen among the patients with the
heaviest disease burden, who tend to be the most expensive
patients. Among patients with the lightest disease burden,
CAM users tended to be slightly more expensive than
nonusers. The majority of patients fall into the low and
moderate disease categories, so this is not an inconsequential
finding. However, the size of the cost saving among those
with heavy disease burdens more than compensated for this;
both the unadjusted results and the regression model omitting the interaction term showed that overall, CAM users
had lower mean expenditures than nonusers. In fact, given
the expected $356 lower expenditure for each CAM user, we

Table 4. Results of Linear Regression Modela
All conditions
(n ¼ 39,491)

Interaction of CAM use and disease burden:
Low disease burden, CAM nonuser
Low disease burden, CAM user
High disease burden, CAM nonuser
High disease burden, CAM user
Other covariates in the model:
Age
Sex
County pop 100k–400kb
County pop >400kb
Insurance co.
Constant
a

Back pain
(n ¼ 27,417)

b

SE

b

$160***
$6,726***
$5305***

$37
$230
$129

$93*
$6526***
$5,196***

$28***
$478***
$166
$239*
$716***
$-1,223

$4
$88
$150
$121
$167
$280

$31***
$452***
$267
$294*
$771***
$-1,362

FMS
(n ¼ 5508)

SE

b

Reference category
$41
$392***
$267 $7,973***
$164 $5,849***
$4
$87
$168
$127
$204
$312

$11
$615
$-98
$96
$1,068*
$-651

Outcome ¼ total allowed expenditures in study year.
Compared to counties with population <100k.
*p < 0.05; **p < 0.01; ***p < 0.001.
CAM, complementary and alternative medicine; FMS, fibromyalgia syndrome; SE, standard error.
b

Menopause
(n ¼ 6566)

SE

b

SE

$114
$747
$302

$322**
$6468***
$5,335***

$108
$476
$287

$17
$333
$469
$418
$530
$1,001

$22

$19
–
$408
$349
$337
$952

–
$-45
$127
$416
$433

416
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Table 5. Percent of Back Pain Patients Receiving
Magnetic Resonance Imaging or Other ‘‘High-Tech’’
Imaging by County Population Among Complementary
and Alternative Medicine (CAM) Users and Nonusers
County population
<100k
100–400k
>400k
Total

CAM nonusers

CAM users

Total

18%
21
19
19

9%
10
12
11

11%
13
15
14

would expect an overall $9.4 million lower expenditure in a
group of 26,466 CAM patients with these medical conditions
compared to a similar group of CAM nonusers of equal size.
CAM users actually had higher outpatient expenditures and
more outpatient visits than nonusers, but this was offset by
lower inpatient and other expenditures (such as high-tech
imaging) among CAM users.
Both Nelson et al.28 and Legorreta29 et al. compared insured back pain patients with chiropractic insurance coverage to those without chiropractic insurance coverage and
found that those with chiropractic coverage had lower average back pain episode-related costs as well as lower rates
of both MR and radiographic imaging. Our findings extend
these analyses in finding that among those with chiropractic
insurance coverage, those who actually use this benefit have
lower costs than those who do not. Our findings also confirm
the findings of Sarnat30 that use of CAM-oriented primary
care providers was associated with lower costs than conventional primary care providers.
This analysis has several limitations. First, although CAM
users and nonusers were matched as closely as possible, the
results may reflect differences between the groups that were
unaccounted for in the matching process. Demographic information available in claims data is quite limited and does
not include potentially important factors such as income,
education, or race. Earlier regression analyses with these
data used zip code–level income, education, and race to attempt to adjust for these factors, but none were significant.
This likely indicates that the zip code–level aggregation was
not sensitive enough to model the effects of these variables in
this instance (unpublished data). Due to the correlation between health status and income, matching by disease burden
provided limited matching on income.
A second limitation is that claims data are collected primarily for billing reasons and as such may not reflect all
diagnosis codes with ideal accuracy. Third, cost minimization assumes that health outcomes are equivalent between
groups. We did not have appropriate data available to test
this assumption. Finally, we do not know how CAM-using
patients would have behaved if insurance coverage was not
available for these visits; if they had substituted conventional
care in place of CAM care, costs to the insurance company
would likely have been higher, while if they had paid out-ofpocket for CAM care, costs to the insurance company would
have been lower.
Conclusions
The conclusion of this analysis is that in a large group of
insured individuals, patients who use CAM providers for

some of their care have lower expenditures as a group than a
matched group of patients who do not use CAM, and the
difference in expenditures is related in large part to less inpatient care and less use of high-tech imaging.
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