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PREFACE

This report presents an analysis of the use and costs of
chiropractic services from data that were collected during the RAND
Health Insurance Experiment, which was a randomized controlled trial of
the effect of insurance on the use of health services. The Health
Insurance Experiment was funded by the Department of Health, Education,
and Welfare. This study was funded in part by grants from the Agency
for Health Care Policy and Research and from the Consortium for
Chiropractic Research. Information about the use of chiropractic
services, the effect of cost sharing on the use of chiropractic
services, and a comparison of the costs of chiropractic care and medical
care for patients with back pain is presented. This report should be of
interest to clinicians, health services researchers, and health policy
analysts who deal with back-pain care.

Journal publications based on material in this report are listed

below:
Shekelle, P. G., Brook R. H. “A Community-Based Study of the Use
of Chiropractic Services.” American Journal of Public Health, Vol.
81, No. 4, pp. 439-442, 1991.
Shekelle, P. G., Markovich, M., Louie, R. “Comparing the Costs
Between Providers of Episodes of Back Pain Care.” Spine, in press.
Shekelle, P. G., Markovich, M., Louie, R. “Factors Associated with
Choice of a Chiropractor for Episodes of Back Pain Care.” Medical

Care, in press.






CONTENTS
o=k = Y o = 1S iii
F ol QUL e v et et et et e e e aeoaeaae e e aeeeeeeaoaoeeneeaesoeeennnensonnsnnns vii
=T < 8 I = ix
SUIMIME LY « « o s e e o o s e o o e e e soonossoneesssoeososensassennnonsossssnsesnsn X111
1. BACKGROUND AND PREVIOUS RESEARCH. ... .ttt it ittt innneaeesnoennse 1
Studies of Chiropractic Utillizabion. .. ... iioieeeeennenonees 2
2T 3 o - U P 2
FAN TR ol I ) o = 08 4
Discussion and Summary of Utilization.....c.eeiuuriiieneennnnnn. 5
Studies of the Cost of ChiropracticC Care. ... ..o eennnecnnnnnns 6
Discussion and Summary Of CoSt. ...ttt ittt it iiiin et 10
Studies of the Effectiveness of Chiropractic Care.............. 12
Discussion and Summary of Effectiveness........eeeeerneeannnnnn 13
The RAND Health Insurance EXperiment.........eeeeeeeeeeeenennns 14
2. RESEARCH QUESTIONS . ¢ it ottt et onesoseososeaaenessensnenoenesssesess 18
3. METHODS . i it ittt it es s e e eesosseeeaneeassuessoonseaeanenenannnnaenens 19
Use of Chiropractic Services in the HIE........ et 19
Effect of Health Insurance on Use of Chiropractic Services..... 20
Creation of Episodes 0f Care...... ..ottt iennnneeieeannson 24
Analysis for Factors Associated with Choice of Provider........ 28
Analysis of Differences in Utilization of Health Services
for Back Pain (by Provider Type) .t eienenanns 32
Number of Visits per Episode and Mean Cost per Visit ........ 32
COSES PeY EPLISOAE. ¢ it ittt ittt it ettt setiananeeaaanannsas 32
4. RESUL T S . v i it et e it e e e e e oot aceeesesaossssssosansssssssosenessessoens 35
Use of Chiropractic Services in the HIE......... .ot roonn. 35
Effect of Cost Sharing on the Use of Chiropractic Services..... 41
Back-Pain Episodes 0f Care. ... ittt iiirennnneeenennns 45
Provider ChOLCE. i it it i ittt et et ee et tiisnaanaeseanaesson 51
USE A COSE St v ittt et et et et i taneeeensoeeaeeseannsenssasecenesoss 56
5. DISCUSSION. i i ittt e e et e s oooonsasssosososestnsasesasssesecsnsessesss 63
Appendix
A. COMMONLY OCCURRING INSTANCES IN WHICH CLINICAL JUDGMENT WAS
USED TO OVERRIDE DECISION RULES ...ttt ittt ittt i ietaeecsancnnennns 73
B. DIAGNOSES GIVEN TO VISITS FOR PATIENT-SPECIFIED REASON OF
BACK PAIN v ittt ittt e e et ae s eoeneeeosesssonasesnnansassoassennsecens 75
C. VARIABLES USED FROM THE FULL SAMPLE DEMOGRAPHIC FILE............. 81
D. VARIABLES USED FROM THE HEALTH STATUS AND ATTITUDES FILE......... 82

J S A= a3 o Yo = 1= U 85






1.

Physicians,

Doctors,

- vii -

FIGURE

Suppliers,

and Outpatient MER






11.

12.

13.
14.

15.

16.
17.

18.

19.

- ix -

TABLES

List of First Symptoms, Which, When Combined with a
Second or Third Symptom of Back Pain, Made a Visit
Eligible for INCIUSIOM. . i vttt ittt tittee s tenaeneennaennnens 25

Therapeutic Codes Used for Inclusion of Purchased Drugs in
an Episode Of Car@. .t ire ittt ittt ettt it tineeeneesenannenn 28

Supply Codes Used for Inclusion of Purchased Supplies in an
Episode Of Care. ...t iit it ittt ittt eneneeeannaeaeeenennns 29

Comparison of Selected Demographic Characteristics of
Chiropractic Users and Nonusers in the RAND Health
Insurance EXpPeriment ... ..o i et ieenneeneeneeeneeneeananaanan 36

Patient-Specified Reason for Chiropractic Visit.............. 37

Percentage of Chiropractic Visits Made for Selected
[53% 111 ule) 1 (1S TN o A s 1 = 38

Services Provided by Chiropractors per 100 Person-Years of
Db q Lo T = 1B b ot = e 39

Services Provided by Chiropractors on First Visit and
Repeat Visits per 100 Person-Years of EXpOSUre€........c.ecu... 39

Number of Chiropractic Visits per Person-Year................ 40

Use of Chiropractic Services for First Visit and Repeat

Visits per 100 Person-Years by Study Site ......eevivennennn. 41
Sample Means for Annual Expense of Chiropractic Services,

&Y = - o 41
Predicted Mean per-Capita Annual Chiropractic Expense,

B S S o 42
Predicted Mean per-Capita Annual Medical Expense, by Plan.... 42
Sample Means for Annual Outpatient Medical Expense,

B0 =t = o O 43
Predicted Mean per-Capita Annual Ambulatory Mental Health
EXPENsSe, DY Plal. ...ttt ittt ettt et teeeaeeeeanaeaanens 43
Predicted Mean per-Capita Annual Dental Expense, by Plan..... 44

Selected Sociodemographic and Health Status Characteristics

of Persons Previously Enrolled in an HMO, Those Assigned to

an HMO, or Those in a 95 Percent Deductible FFS Plan in

L= R U 45

Number of Chiropractic Visits by HMO Controls, HMO
Experimentals, and 95 Percent Deductible FFS Enrollees
el o T U ol ot = 46



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Primary Provider and First Provider for Episodes of
BACK-PaIN CBE .t i it ittt ittt ae et ceeineneneassaenananeeaeeannnes

Comparison of First Provider and Primary Provider for
Episodes Of Back-Pain Care ...c..uiiuinetnneenennneneenneenens

Comparison of First Provider and Primary Provider for
Episodes of Back-Pain Care with More Than One Visit..........

Comparison of Primary Provider for Second Episode of
Back-Pain Care with Primary Provider of First Episode of
BACK-PaAin CAX .ttt ie ittt eessoaeseensensneannneeeneennn e e e e

Retention Rate for Patients with a Second Episode of
Back-Pain Care, by Provider TyDE. ... ceter vt eenrenaenenenanns

Frequency of the Most Commonly Given Diagnoses by Provider

Frequency of Use of Primary Provider for Back Pain, by
Selected Patient Sociodemographic and Health Status
D5 e 1= 8 2 X = 7=

Adjusted 0dds Ratios for Choosing Chiropractor as Primary
Provider, Using Person as the Unit of Analysis...............

Adjusted 0Odds Ratios for Choosing Chiropractor as Primary
Provider, Using Visit as the Unit of Analysis................

Mean Number of Vists per Episode and Mean Cost per Visit,
J o)A 5 oo A e 15 ol Vo 1= PN

Comparison of Chiropractor and General Practitioner for
Low-Use and High-Use EpisodesS. . ...t iienennteenennnnnennns

Mean Total Cost per Episode of Back-Pain Care, by Provider

Mean Outpatient Cost per Episode of Back-Pain Care, by
OV e L= s Y o =

Mean Total and Mean Outpatient Back-Pain Care Costs, by
Provider Type, ANNUALIlY ... ittt ittt tnneteenaneeecaaacenss

Mean and Maximum Inpatient Costs per Episode of Back-Pain
Care, Dy Provider TyDE. . i tue e ineeeneenesneenesoaseasenns

Mean and Maximum Provider Costs per Episode of Back-Pain
Care, DY Provider Ty ... it iiirreeneeeeneseesneecenanenns

Mean and Maximum Drug Costs per Episode of Back-Pain Care,
[N R S e R Mo =5 ol 1V o Y-S

Mean and Maximum Supply Costs per Episode of Back-Pain
Care, Dy Provider TyDE. .. e eueneeeneneeeneoeeeennaeannes

Diagnoses Probably Compatible with Musculoskeletal or
Radicular BacCKk Paim. . it tien ettt ittt eenaieeeeaeesesen

52



- xi -

Diagnoses Possibly Compatible with Musculoskeletal or

Radicular Back Pain

..........................................

Diagnoses Probably Not Compatible with Musculoskeletal or

Radicular Back Pain






- xiii -

SUMMARY

Most adults experience back pain at some point in their life. Back
pain is one of the leading causes of outpatient visits to physicians
(Deyo, 1983; Deyo et al., 1991). The prevalence of back pain and its
high cost to society ($16 billion annually) indicate that research about
the health services used for the treatment of back pain should be
undertaken. Previous studies of this type have dealt primarily with
services delivered by medical (allopathic) physicians. However, about
two-thirds of all outpatient visits for back pain are made to
chiropractors (Cherkin et al., 1988; Murt et al., 1986; Shekelle and
Brook, 1991). By ignoring chiropractic, we leave a great gap in our
understanding of the outpatient care for back pain. What determines the
use of chiropractors? Who sees them, for what reasons, and how do these
patients differ from the general population? What are the differences
between persons with back pain who seek care from an allopathic
physician and those who seek care from a chiropractic physician? How do
insurance and cost sharing affect the use of chiropractors, especially
relative to allopathic physicians? Do people use chiropractors because
they cost less on a per-episode basis? Do people use chiropractors
because they achieve better results? This study will analyze the data
from the RAND Health Insurance Experiment, which contains the best
available community-based data concerning the use of chiropractic
services, to answer these questions and help close the gap in our
understanding of the use, cost, and effectiveness of health services for

this common condition.






1. BACKGROUND AND PREVIOUS RESEARCH

Chiropractic is a health care system originating in 1895 when
Daniel David Palmer formulated the theory of spinal subluxation.
According to this theory, malalignments of the vertebral column affect
the proper functioning of the nerves as they exit the spinal canal. The
improper functioning of nerves may itself produce the signs and symptoms
of illness or may make a person more susceptible to illness. According
to Palmer, the range of illnesses caused in this manner ran the gamut of
human disease, from backache to asthma to high blood pressure. Current
chiropractic theories of spinal dysfunction are based upon contemporary
biomechanical, neurobiologic, and musculobiologic concepts (Haldeman,
1992). In practice, however, most chiropractors predominantly see
patients with musculoskeletal complaints (National Board of Chiropractic
Examiners, 1993; Nyiendo and Haldeman, 1987; Phillips and Butler, 1982).

Since its origin, the practice of chiropractic has been opposed by
organized medicine and many medical doctors (Ballantine, 1972). This
opposition reached its zenith with the establishment .n 1963 of the
Committee on Quackery by the American Medical Association, with the
secret agenda of containing and ultimately eliminating chiropractic.

The American Medical Association was successfully sued in 1976 by
chiropractors for engaging in unlawful restraint of trade, a decision
ultimately upheld by the U.S. Supreme Court. In part because of this
opposition, chiropractic has existed as a separate, parallel system of
care in the United States, with little communication or cooperation
(until recently) between medical and chiropractic providers. Despite
all of this, the number of chiropractors and the number of chiropractic
patients continues to grow, with a doubling of each in the past 20 years
(FACTS Bulletin, 1989; Von Kuster, 1980).

Currently, chiropractors are licensed in all 50 states to see
patients without referral from a medical doctor. The scope of practice
is regulated by the states and varies from very restrictive in Michigan
(chiropractors are not allowed to order clinical laboratory analyses or

obtain diagnostic radiographs of areas other than the spine) to very



liberal in Oregon (chiropractors are allowed to perform

obstetrical treatment and minor surgery) (Lamm and Wegner, 1989). There
are about 45,000 chiropractors in the United States, and approximately
$2.4 billion was spent on chiropractic care in 1988 (FACTS Bulletin,
1989).

Due in part to vigorous opposition by the medical community, and in
part to the belief of early chiropractors that scientific research was
incompatible with adherence to the fundamentalist chiropractic
philosophy (a position still held by a small minority of chiropractors),
little serious research has been conducted on chiropractors or their
patients. Consequently, little is known about the use, costs, or

effectiveness of chiropractic care.

STUDIES OF CHIROPRACTIC UTILIZATION
Regional

There have been several regional studies of the use of chiropractic
services. In a study performed in 1975 by New Haven Health Care under a
grant from the Department of Health, Education, and Welfare, 86
chiropractors’ offices were surveyed about characteristics of their

patients and the services provided (New Haven Health Care, Inc., et al.,

1976). Thirty-six chiropractors responded (a response rate of 42
percent). The patients were 97.7 percent white, 48.3 percent male, and
had an average age of 47. Spinal manipulation accounted for 82.8

percent of services provided, and the most common diagnosis was lumbar
strain or lumbosacral strain, accounting for 24 percent of all visits.
A survey of 11 chiropractors in Tucson, Arizona, in the same year showed
that patients were 79.5 percent white, 45.4 percent male, and 34.7
percent were between the ages of 40 and 59 (Pima Health Systems, Inc.,
1976). Spinal manipulation accounted for 76.1 percent of the services
provided, and pain, swelling, or injury of the back was responsible for
32.3 percent of all visits.

Phillips reported in 1981 the results of office record abstraction
of chiropractic patients in northern Utah. The records were selected
from the files of 30 participating chiropractors. ©Of 3,000 patients

mailed a request for consent to examine office records, 871 (29 percent)



ultimately had their office records abstracted. The mean age of the
patients was 40 years, and 51 percent were female. Forty-four percent
of patients had low-back pain as their presenting symptom, and 37
percent of patients presented with symptoms of acute origin (< 30 days
since onset to first visit). Over 90 percent of the patients were
treated with spinal adjustments (a type of manipulation), and the mean
number of adjustments per patient was 9.

Phillips and Butler published the first peer-reviewed study of
chiropractic use in 1982. They surveyed chiropractors in Dade County,
Florida. Their response rate was 24 percent (41/170). They collected
data via office record abstraction on 3,943 new patients in 1978. The
mean age was 43, 49.5 percent were male, and 80.2 percent were white.
Manipulation accounted for 92 percent of all services provided, and low-
back pain was the presenting symptom in 44.8 percent of patients. They
also calculated the average number of visits per episode to be 12.5.
Lastly, Nyiendo and Haldeman published in 1987 the other peer-reviewed
detailed study of chiropractic use. They studied 2,000 consecutive
patients seen in a teaching clinic in Portland, Oregon, in 1986. The
mean age of their patients was 28, and 53 perent were female.
Manipulation represented 90 percent of the services provided, and low-
back pain was the presenting symptom in 44 percent of patients. The
average number of visits per patient per episocde was 5. Sixty-nine
percent of patients had some education beyond high school, and their
income was lower than the general population.

Nyiendo and colleagues (1989) have also reported the visit
characteristics of chiropractic patients in a variety of different West
Coast practice settings. Among six chiropractic teaching clinics,
between 31 percent and 41 percent of all patient visits were for low-
back pain, and about two-thirds of the low-back pain patients had
chronic low-back pain. Of 217 children attending a single chiropractic
teaching clinic, 22 percent had back pain, and 22 percent presented for
a physical examination (Nyiendo and Olsen, 1988). A comparison of
patients seeking care at private chiropractors’ offices and chiropractic
college teaching clinics showed that private chiropractors were more

likely to see patients with the complaint of low-back pain (36 percent



versus 21 percent) and less likely to see patients for a routine
physical examination (11 percent versus 36 percent) (Phillips et al.,

1992).

National

In 1976 Congress directed the Department of Health, Education, and
Welfare to conduct a national study of the chiropractic profession. The
Foundation for the Advancement of Chiropractic Tenets and Science, using
a private consulting firm, reported in 1980 the results of this study
(Von Kuster, 1980). This study used a survey of providers. Included
were a random sample of all chiropractors in practice for more than two
years (sample size was 3,625, and response rate was 53 percent), a
sample of all recent graduates of chiropractic colleges (response rate
was 68 percent), and all chiropractic colleges. From these three
samples, the author estimated that 130 million patient visits occurred
in 1979 and that the patients were 56 percent female, 75 percent white,
and 78 percent between the ages of 18 and 64. The average number of
visits per user per year was 18. There was significant regional
variation, with greater use being seen in the West and Northcentral
regions than the South or Northeast. The study estimated.that 3.6
percent of the U.S. population saw a chiropractor per year and that
there were 62 visits to a chiropractor per 100 person-years.

Mugge (1984 and 1986) reported an analysis of chiropractic services
based on data from the National Medical Care Utilization and Expenditure
Survey of 1980. This analysis showed that chiropractic users were 94.7
percent white, 43.9 percent male, 72 percent married, were more likely
than nonusers to be middle-aged and to have had only a high school
education. Chiropractic patients were less likely to report their
health status as “excellent” or “good” than patients seeing physicians.
This survey also demonstrated regional variations in use, with
significantly greater use in the West and Northcentral regions. The
overall percentage of the U.S. population seeing a chiropractor each
vear was estimated at 4.0 percent.

Deyo and Tsui-Wu (1987) analyzed the National Health and Nutrition

Examination Survey for the prevalence of low-back pain and its



associated medical care. Chiropractors were the third most likely
practitioner (after general practioners and orthopedists) from whom care
was sought by persons seeking care for an episode of low-back pain that
lasted for at least two weeks. They also showed that chiropractic care
was much more likely to be received by whites and those living in the
West. Analysis of the 1980 Naticnal Medical Care Utilization and
Expenditure Survey by Murt and colleagues showed that persons receiving
care for back pain saw chiropractors at over twice the rate (number of
visits) of allopathic or osteopathic physicians (means of 8.2 and 2.8,
respectively) (Murt et al., 1986).

While not a study of chiropractic utilization, a recent report by
the National Board of Chiropractic Examiners (1993) is notable for its
national scope and response rate. This organization undertook a survey
of chiropractors as part of a chiropractic job analysis. The study used
stratified systematic sampling from all 50 states and had a 65 percent
response rate. Information was obtained on 4,835 full-time practicing
chiropractors. The chiropractors estimated that the patients they
treated were 59 percent female, that 37 percent were between the ages of
31 and 50, and that musculoskeletal conditions were tne most common
diagnoses made.

Recently, Eisenberg and colleagues (1993), in their national study
of the use of unconventional medicine in the United States, reported on
the use of chiropractic services. This study, which used a random
sample telephone survey design, was conducted in 1990 and interviewed
persons over the age of 18. The response rate was 67 percent, with
1,539 participants. Seven percent of respondents had visited a
chiropractor in the past 12 months, and over one-third of patients
reporting backache as a medical problem had sought care from a
chiropractor. The average number of chiropractic visits in the past 12

months made by users of chiropractic was 13.

DISCUSSION AND SUMMARY OF UTILIZATION
All of the existing studies of chiropractic utilization (except the
Eisenberg study) are limited by their choice of sampling scheme, poor

response rate, lack of detailed patient data or use data, or a



combination of these factors. From the totality of the studies, some
conclusions may be drawn. Both regional and national studies of
chiropractic utilization have shown that chiropractic users are more
likely to be middle-aged, employed, and only high school educated than
the community population. These reports differ with respect to the
gender and income of chiropractic users. Low-back pain is the most
common symptom for those seeking care, and spinal manipulation accounts
for the majority of services provided. Several studies have shown
greater use by whites. Regional differences in rate of use have been
seen, with more care delivered in the West and less in the South. If
the results of Eisenberg and colleagues (1993) are valid, then in the
decade since the data used by Mugge (1984 and 1986) was collected, the
number of persons using chiropractors in the United States has increased
75 percent. Eisenberg and colleagues did not perform most of their
analyses for patients who used chiropractic care, so no additional
conclusions about chiropractors’ patients or the cost of their care may
be drawn. For patients with low-back pain, chiropractic is the third
most used source of professional help, and annually about twice as many
patient visits for back pain are made to chiropractors compared with

those to medical doctors.

STUDIES OF THE COST OF CHIROPRACTIC CARE

There is limited published information about the cost of
chiropractic care. The 1980 report by the Foundation for the
Advancement of Chiropractic Tenets and Science estimated that $1.3
billion was spent on chiropractic care in 1978 (Von Kuster, 1980). The
same organization estimated that, in 1988, about $2.4 billion was spent
on chiropractic services.

Stano, in a publication of preliminary results and a presentation
before the Low-Back Guidelines open forum, has detailed his analyses of
the MEDSTAT database (Stano, 1992 and 1993). MEDSTAT is a health
benefits management consulting firm that processes insurance claims for
many of the nation’s largest corporations. The database that MEDSTAT
maintains i1s not representative of the U.S. population in that it

includes only nonelderly persons who are working for MEDSTAT clients,



but it is a very large database with a wealth of detailed claims
information. Stano collected claims information on 396,000 patients
(from over 2 million covered lives) for the period 1988-1990. All
patients were under the age of 65 and enrolled in self-insured plans in
the fee-for-service sector and were selected if they had at least one
claim for one or more of 493 ICD-9 (International Classification of
Disease) diagnostic codes (which were felt to cover the most freguent
neuromusculoskeletal conditions). The average cost of chiropractic
claims for a patient who had a chiropractic visit was $411, and this
varied directly with the restrictions placed on chiropractic services by
the health plans (no restrictions: $449; chiropractic visit or dollar
limits, no procedure restriction: $392; chiropractic visit or dollar
limits plus procedural restrictions: $363; chiropractic not covered:
$242). In comparisons between patients treated exclusively by medical
physicians and patients treated (exclusively or not) by chiropractors,
the total cost of care was significantly higher for patients who had one
of these 493 codes and who were treated by medical physicians, primarily
because of increased costs associated with hospitalization. Finally,
multiple regression analysis of costs for patients with a single ICD-9
code (847.2 = lumbar strains and sprains) using age, insurance class,
and provider type as independent variables also showed chiropractic care
to be predictive of lower cost.

Jarvis and colleagues (1991) conducted a case-control study of
workers’ compensation costs in Utah for patients with one of six ICD-9
codes. The investigators identified 3,062 closed workers’ compensation
cases that began in 1986. Surgical cases and cases treated by both
medical doctors and chiropractors were excluded. Cases were classified
into two categories: treatment by a medical doctor or treatment by a
chiropractor, and then the two groups’ cases were matched on ICD-9
codes. Only ICD-9 codes with more than 47 cases in each group were
included in the comparative analyses, which decreased the sample size to
1,606, divided among six ICD-9 codes. Cases treated by chiropractors
had significantly more visits than cases treated by medical doctors, and
in ‘general, the chiropractic cases had a significantly greater number of

days of care. Except for patients with diagnosis of lumbosacral disc



disease, costs for care were in general not statistically significantly
different between groups, while costs for compensation (payments made to
persons for time lost from work) were significantly higher for the cases
treated by medical doctors. Total costs per case (cost of care +
compensation cost) were no different for three of the six ICD-9 codes
and were significantly greater for cases treated by medical doctors for
the other three ICD-9 codes.

Dean and Schmidt (1992) analyzed the 1980 National Medical Care
Utilization and Expenditure Survey by linking the files for persons
receiving medical care with the files for health conditions of
individuals and medical visits of individuals. They then selected out
the visits made to chiropractors, and from this, selected out only those
visits for musculoskeletal conditions (which encompassed 3,201 visits).
They then selected 3,158 nonchiropractic visits for musculoskeletal
conditions using ICD-9 codes as the primary diagnosis for the visit.
Comparison of persons treated by chiropractors with those treated by
other practitioners at the visit level showed that chiropractors had the
lowest average charge per visit and the greatest number of visits per
vear of all practitioners. Chiropractors also have the highest annual
total charge among all practitioners. When comparisons are made between
practitioners matching patient visits by ICD-9 codes, chiropractors had
the highest annual charge for 6 conditions and the second highest annual
charge for 3 other conditions (out of a total of 11). Dean and Schmidt
then conclude that the cost for treating the “condition” is
significantly higher for medical physicians than for chiropractors,
which is the opposite result one would expect from their analysis. They
never explicitly define what costs are combined to calculate “condition”
treatment costs.

Nyiendo’s series of papers on the care of 201 randomly selected
workers’ compensation cases in Oregon showed that patients treated by
chiropractors were significantly more likely to have less than one week
of time lost from work, although the mean and median time lost from work
were not different between the two groups. Cost for diagnosis and

treatment were significantly higher for patients treated by



chiropractors ($1,712 versus $1,112) (Nyiendo and Lamm, 1991; Nyiendo,
1991a and 1991b).

Three studies compared the times lost from work and the total cost
of care between workers’ compensation patients treated by chiropractors
and by medical doctors (Bergemann and Cichoke, 1980; Johnson et al.,
1989; Wolk, 1988). The three studies were performed in different states
(Oregon, Florida, and Iowa), selected their samples differently, and
analyzed their data differently. All studies concluded that patients
treated by chiropractors had less time lost from work and less total
cost of care, particularly when hospital costs and disability costs were
considered.

Assendelft and Bouter (1993) have recently reviewed the literature
on the cost-effectiveness of chiropractic care in workers’ compensation
cases. They analyzed 17 studies, including all of the studies listed
above. All of the studies had methods problems, and these tended to be
greater for older studies (prior to 1980) than for newer studies. Older
studies were favorable toward chiropractic treatment. Two of six newer
studies showed chiropractors having significantly greater costs than
medical doctors. Assendelft and Bouter’s conclusion is that the cost-
effectiveness of chiropractic care for workers’ compensation cases is
not yet convincingly proven.

Lastly, Blue Cross and Blue Shield of Arizona analyzed their
experience with chiropractic claims for the period 1983 through 1986
(Blue Cross/Blue Shield, 1986). They identified the 10 most common
diagnoses within the chiropractic scope of practice in Arizona.
Chiropractors were the most expensive provider type for 6 of the 10 and
were the second most expensive provider type for the remaining 4. This
study also showed that, within 79 categories of service provided by both
chiropractors and other provider types, chiropractors were the most
expensive in 32 (40 percent); medical doctors were the highest in 10,
osteopathic physicians were the highest in 22, and physical therapists
were the highest in 15. There was a 70 percent annual growth rate in
the use of chiropractic services, and no reduction in hospital

admissions for conditions within the chiropractic scope of practice.



DISCUSSION AND SUMMARY OF COST

Stano’s (1992 and 1993) analyses of the effect of insurance on the
use of chiropractic services are limited by differences between
insurance plans aggregated into the cost-sharing categories and the
nonrandom assignment of persons to the different insurance plans.

Still, the 85 percent increase in payments for chiropractic care when
unrestricted chiropractic coverage is compared with no chiropractic
coverage is impressive. It is also misleading to conclude that
chiropractic patients have “substantially lower health care costs” based
on multiple regression analysis of patients given a single ICD-9, a
subset that contains only 0.4 percent of their original sample of
patients.

Stano’s results, Dean and Schmidt’s (1992) results, and the Blue
Cross/Blue Shield (1986) results are limited by their unit of analysis,
namely per-annum costs rather than an episode of care. Most episodes of
back pain (the condition that accounts for about half of all visits to
chiropractors) resolve within a few weeks; as many as 30 percent of
patients may have multiple episodes; and 5 percent of patients have
chronic back pain lasting for greater than one year. Consequently,
comparisons of care (based on a per-annum measurement) may include
multiple episodes of care and/or partial episodes of care. The Blue
Cross/Blue Shield analysis suffers from additional methods problems, and
their results could also be interpreted as showing that there has been
unmet demand for chiropractic care in Arizona.

None of the comparisons of costs of care have come from randomized
prospective trials. Therefore, differences in the patient populations
being compared are to be expected. Many of the studies attempted to
control for this by stratifying their analyses on ICD-S9 diagnosis. But
even within a single diagnostic code, a wide spectrum of illness can
exist, not to mention differences in baseline health status,
socioeconomic class, health care satisfaction, and patient preferences,
all of which are supposed or proven confounders of any such analyses.

All of the analyses that are stratified by ICD-9 code diagnosis are
also limited by the practice style differences in diagnosis between

medical physicians and chiropractors. Cherkin and colleagues (1988)



have shown that family physicians and chiropractors have very different
beliefs about the underlying cause of low-back pain. For example,
almost half of all family physicians felt that muscle strain was the
underlying cause of low-back pain, while only 14 percent of
chiropractors felt so. As Jarvis and colleagues (1991) have shown, and
as I will show in this report, this difference in beliefs translates
into differences in the frequency with which specific diagnoses are made
that are far greater than could be reasonably expected by differences in
the patients seeking care from the providers. For example, in the
Jarvis and colleagues’ study, medical doctors made 20 times as many
diagnoses of “nonspecific strain/sprain” and 30 times as many diagnoses
of “unspecified disk” as did chiropractors, and chiropractors made 4
times as many diagnoses of “thoracic or lumbosacral neuritis or
radiculitis” as did medical doctors. It is unlikely that the two
patient populations differed by this degree, especially when the
criteria for making such diagnoses are not explicit. Therefore,
patients with similar illnesses are probably not given similar diagnoses
as a result of the greatly different belief system of medical physicians
and chiropractors. Since the illnesses are not similar between groups,
comparisons of the cost of care between groups may not be accurate.

Lastly, many of the studies are limited to special populations,
namely workers’ compensation cases in various states or Blue Cross
beneficiaries in Arizona.

In summary, the limited information available would indicate that
several billion dollars a year are spent on chiropractic services, and
that increasing the insurance restrictions on chiropractic use
substantially decreases the use of chiropractic services. A true price
elasticity analysis remains to be performed. Comparisons of the cost of
chiropractic care relative to medical care for the same condition have
been restricted to patients with back pain, and the available studies
are limited by their units of analysis, their use of special
populations, their inability to adequately control for differences in
patient severity of illness, or some combination of these factors. More

recent, better-method studies of the costs of chiropractic care in



workers’ compensation cases have come to differing conclusions from each

other and from the older studies.

STUDIES OF THE EFFECTIVENESS OF CHIROPRACTIC CARE

Direct comparisons of the effectiveness of chiropractic care
compared to other forms of care are few. Kane and colleagues (1974)
compared the effectiveness of chiropractic care and physician care for
Utah patients whose care was paid by the workers’ compensation fund.
Outcomes were judged by retrospective self-report of functional status
at various times before and after the injury prompting the claim.
Persons selecting chiropractic care had slightly but statistically
significant better functional status at the time of the initial wvisit
(not directly comparable to but the opposite result expected from the
reports of Mugge, 1984 and 1986). The number of patients showing total
or partial improvement was no different between the two types of
providers. The chiropractic patients had more visits (12.8 versus 7.3)
and were more satisfied with “the ability of the practitioner to make me
feel welcome” (100 percent versus 93.5 percent) and with the ability of
the practitioner “to explain the problem and treatment” (94.8 percent
versus 84.3 percent) than the allopathic patients. Improved patient
satisfaction was also seen in the survey of Cherkin and MacCornack
(1989), who compared patient evaluations of low-back pain care from
family physicians and chiropractors (66 percent versus 22 percent very
satisfied with care).

In Great Britain, Meade and colleagues (1990) compared patients
randomly allocated to receive allopathic care or chiropractic care for
the treatment of low-back pain of mechanical origin and found that
patients seen by chiropractors had significantly greater improvement in
health status at two years follow-up time (7 percent better on the
Oswestry back-pain questionnaire).

Spinal manipulation, the treatment most commonly used by
chiropractors and most closely identified with the practice of
chiropractic, has a more extensive literature regarding efficacy. We
have recently synthesized all of the published information on the

efficacy of spinal manipulation for low-back pain (Shekelle et al.,



1992). Fifty-eight articles, including 25 controlled trials, were
examined. Only three of the controlled trials compared spinal
manipulation given by chiropractors with other treatments. Our data
synthesis shows that spinal manipulation is of benefit in patients with
acute low-back pain without sciatica, increasing the patient’s
probability of recovery at 4 weeks by about 30 percent, when compared
with patients treated with sham manipulation or therapies that do not
include manipulation. For patients with sciatica, there is a
nonsignificant trend toward more improvement in patients treated with
manipulation in the two methodologically weak trials of this type. The
data are insufficient to draw a conclusion about patients with chronic

low-back pain.

DISCUSSION AND SUMMARY OF EFFECTIVENESS

It is reasonably well established that spinal manipulation is an
efficacious treatment for some patients with low-back pain. The
efficacy of spinal manipulation for conditions other than low-back pain
is not established. Chiropractic care was found to be more effective
than outpatient medical care for low-back pain in the only randomized,
controlled trial performed. This study, however, has been criticized by
Assendelft and colleagues (1991), and others, on a number of points;
including the relatively low follow-up rate at two years (upon which the
main conclusion is drawn), the difference in the intensity of use of
services between the two groups, and the limitation of the improvement
in outcome only to those patients initially presenting to chiropractors
who were then by chance randomized to chiropractic care.

Kane and colleagues’ study (1974) of chiropractic care showed no
differences in outcome between injured workers treated by chiropractors
or medical doctors, but the conclusions are limited because of the
possibility of selection bias by the patients and because of recall bias
due to the retrospective measurement of the results. In this study, as
well as the study of Cherkin and MacCornack (1989), the chiropractic
patients were more satisfied, but again the possibility for selection

bias is apparent.



In summary, the efficacy of spinal manipulation has been
demonstrated for some patients with a single condition, and no others.
A definitive study of the effectiveness of chiropractic care for

patients with any condition has yet to be published.

THE RAND HEALTH INSURANCE EXPERIMENT

The Health Insurance Experiment (HIE) was a population-based,
randomized controlled trial, sponsored by the federal government, that
tracked the use of medical services and health status of enrollees over
a three- or five-year period. It enrolled representative families from
six sites selected to represent the four U.S. census regions and urban
and rural sites: Dayton, Ohio; Seattle, Washington; Fitchburg and
Franklin County, Massachusetts; and Charleston and Georgetown County,
South Carolina (Lohr et al., 1986; Newhouse et al., 1981).

Persons eligible to enroll in the experiment represented the
general populations where they lived, except for certain intentional
exclusions. Individuals and families were excluded from the study if
(1) family income was greater than $25,000 in 1373 dollars (3 percent of
the sample); (2) the head of the family was eligible for Medicare (or
would become eligible for Medicare during the study); (3) the person was
older than 61 at the date of entry; (4) the person was
institutionalized, or eligible for health care through the military
medical system. Except for these intentional exclusions, the population
ultimately enrolled in the HIE has been shown to be similar to the
nonenrolled population at the HIE sites for a wide variety of baseline
survey variables. Additionally, except for the intentional exclusions,
the enrolled population is sociodemographically similar to the U.S.
population.

Families were randomly assigned to one of 14 fee-for-service (FFS)
plans, which varied by the level of coinsurance and which tied the
maximum out-of-pocket expenditure directly to income. About one-third
of families were randomized to receive free care, that is, first-dollar
coverage of all health services. The remaining families all received

health insurance that reguired some form of cost sharing. The insurance



plans requiring coinsurance can be grouped into the following

categories:
. ceoinsurance of 25 percent
. coinsurance of 50 percent
. coinsurance of 95 percent
. coinsurance of 95 percent on outpatient care, 0 percent on

hospital care (called the individual deductible plan).

In addition to these plans, in Seattle some families were randomized to
receive care from the Group Health Cooperative of Puget Sound, a Health
Maintenance Organization (HMO). Care received outside the plan was
subject to a 95 percent coinsurance payment. A random sample of
contemporaneous Group Health Cooperative enrollees was chosen to act as
the control group for the HMO experimental group.

All plans that required coinsurance placed a ceiling on the annual
maximum family out-of-pocket expenses. This ceiling was tied to the
family‘s income and varied between 5 percent and 15 percent, and $1,000
(whichever was less) depending upon the plan (in the individual
deductible plan, it was $150 per person or $450 per family, whichever
was less). After a family had reached this ceiling, all care was free.
All plans covered the same comprehensive set of services, including
hospital, physician, dental, mental health, visual, and auditory
services and drugs, and supplies. Chiropractic care was covered in all
plans. For the HMO experimental group, chiropractic care (which was
unavailable at the HMO) was fully reimbursed (analogous to the free care
group) .

Families who participated were enrolled in the HIE for either three
or five years, with the term randomly assigned. During the course of
the experiment, extensive data were collected on the participants’
demographic and economic backgrounds, health status, and use of health
services.

When patients received health services for which reimbursement was
sought, the provider submitted a medical expense report (MER) . There

were separate MERs for different provider types. Figure 1 presents the



16

FAMILY HEALTH PROTECTION PLAN

PHYSICIANS, DOCTORS, SUPPLIERS AND OUTPATIENT MEDICAL EXPENSE REPORT

{Use this form for afl outpatient chasges: Clinics. surgery. emergency. etc.)
MAIL TO: FAMILY HEALTH PROTECTION PLAN, P.O. BOX 2078, Oaidand, CA, 94804

PART 1 PARTICIPANT TO FILL IN ITEMS 1 THROUGN 14 PLEASE PRINT OR TYPE
1 Last Name of Pauent ™ ilu. 2.50x |2 age | 4. Pavents Famay no.
1
: ;
S. Penent's Acdress 1 Gy, S, Zip Code 6. Panent's inawdval No.
.
1]
7, What Was The Major Aveson or Symotom For Thve Vieit To Trhe Cockx? | & Was smess of invury 9. Wes Wness o imury | 10 Oste of imury | 11 Owscrom how sna
Empioyment Retated ? Accwent Reiswa? ! o Accaoent ¢ where acCgent octurred
YESO NOO veso—— [/ /
NO O ' —_——
__________________________________ ]

7A. Dot You First Notcad Tius Symptom: 12. Neme of Docwor. Suppiier of Outpatient Faciry

13. Mae the Pasent Ever Vrmitedt They

{For Mness or Acodent) Doctor, Suppimr or Outpsbent Facisty Betore?
YES T NO C
] lmmﬁuwhouorofMicdumwmmmmnwnmhmmmvmﬁm’\anorin' a8 any

lmmh«wnmwmlm-mduaummwumhmdv‘ original. In conformance wil
Aqumnuulmm\mbmumﬁngnrmmhomymnmrm&ym?mm

l Signsture of Agyit Participant or Guarduen of Muor Parucoent

| Prnt Adun 3 Name :ouohm
'

SIGN
HERE :

th the Family Heeith Protecton Plan Enroiiment

PART 2

DOCTOR OR SUPPLIER TO FILL IN ITEMS 15 THROUGH 29 PLEASE PRINT OR TYPE

15 Fuil Name of Reternng Doctor. IF nons WRITE NONE. 18 Fus namers) of Prowmders 1o Whom You

Pavent tor C.

L0 Tests. or Other Sermces. |F NONE WRITE NONE.

17 Oescnde the Primary Prodiem or Duagnos:s Whech Brought the Pavent To Your 18 Type of Prociem (cnecs one) 19 Troasment Misi0ry 10Met of
Oftica and Any Other Problem(s) for WGh You Suppled Trestment Wl Care Of Pregrancy)
Preass Lt Primary Proviem of Diagnoms on Line A.

Acyte Flare-up of Carone inat Vieut for s eprsode

A- Weit Care Ciworwe (not Nare-up) Repest Vit for thes epuacde

10 pregnancyy -
Acute Bsmmucmomc Insa Viset 107 e oxre00e
B - Wati Care Chrome (not fare-uo? Receat Vil for thes #3000
tor AMNEY)
Acute Fiareup ot Chrones inia Vit lor thes opesods
C- Wel Care Chvome (not Nare-uo} Receat Vit tor s opis0ae
(of pregnancy)
Acute Frareup of Crrome | T inetoss Vet 100 thes eossc0e
D . Weu Care Chvanuc tnot Nare-upi Aepest Vit 1or tfes epnooe
{0¢ pregnancy)
KEY Plece ot Service Coses: O » Doctor sOMce. It » independent Ladoratory. M= Panent sHome. 1M « inpatient HOSOItA. NH = Nursing Home or SNF. ER = Emergency Aree
Ot « Outpatient Hospeal. inchuding Mespetal Chinee ana Outpaben: Surgery, SC = Schoot Cumc. CC = Comoany Clmic. OL = Othver Locanon. Inctudng Other NON-masonas Clumse
TYPe oI Visit Cosen: 1 « Minmal Sernca: 2 = Brref E T 3elimdeaE A . S E E .
&-C 3 7 - U y Compilex E: SEE OATAILED INSTRUCTIONS ON REVERSE SI0€
For Inpatient Services, Orut 18, 19, ang 21
A am o 3 9' o E F 21 Were Any Drugs Prescnoes? Were any Supohes
] Dencrite Eacn thoccn or Surgrcan Proc. Ower Prescnibed or Suggessed
20 Date Sernce W:'. ;:"‘ ,_:‘." o u“;".':“‘ O,;-Q Vi :au 1-:.:- Charge or >
Of Service | Use code Seecc Lis Tovs ara wne Soocone Nome ot by Drug Use code [Ae wt74 8.C, Ay ~no
ec, 5 O shove - Yes -
1 A i you, specrty L]
Grug(a) and/or supply(mee). Reiae to Proviem
Oy Aeserence 10
17A B.Cor O avove
2
3
4
5
22 Name ang Address of DoCLor of Supoher 23. Socil Securty or 24. TOTAL
Prowmcer Tax 10 Number CMARGE
25 AMOUNY PAID.
Telephone Numoer ¥ ANY
26 BALANCE
OUE
27§ NeroDy Cortity that the 1ervices and!or SUPDINeS 1eG SOOTE Adve Deen Promded on the see(s) shown 3 Dare Sugrea
PROVIDER'S H
SIGNATURE -
78 1 heredy authorze Paymaent diecily 10 the s0OVE-Named Drovider of The Denetrty Otherwise paysdie 1o me dul MOt to exCoed the Qate Signec
charges shown § and st ! am Y 10¢ sny Charges NGl cavered Oy the Family Hesith Protechion Pian
ADULT
PARTICIPANT'S >
SIGNATURE
MIEI 2871 REV. 1-77  13m 8778 ERRTC
MAIL TO FHPP
Figure 1-Physicians, Doctors, Suppliers, and Outpatient MER



MER most pertinent to this report, that for outpatient physician
services, but other MERs covered inpatient services and pharmaceuticals.
The physician outpatient MER contained many items of information. Of
note are the following: the name and other identifying information of
the patient; the patient-specified reason or symptom for visit;
additional information about the nature of the patient’s problem; the
name and other identifying information of the provider; the date(s) of
service; the diagnoses complete with codes reflecting whether the
diagnosis was qualified by words such as “probable” or “rule out”;
services rendered, which had to be linked to diagnosis; medications
prescribed that were linked to diagnosis; medications injected,
dispensed, or sold, also linked to diagnosis; and referring physician
information (if any).

Information from the MER was collected in the appropriate “Fee-for-

Service Claims Line-Item” file. These files are

° FFS 01, inpatient services billed by institutions
. FFS 03, inpatient physician procedures billed by institutions
. FFS 04, drugs prescribed by physicians

) FFS 05, supplies prescribed by physicians

. FFS 06, services rendered by physicians

° FFS 08, drugs sold by physicians

o FFS 09, supplies sold by physicians

. FFS 10, injections administered by physicians

. FFS 11, outpatient services billed by institutions
. FFS 15, drugs purchased

. FFS 16, supplies purchased from pharmacies

. FFS 18, supplies purchased from nonpharmacy suppliers.



2. RESEARCH QUESTIONS

This report will analyze data from the RAND Health Insurance

Experiment to answer the following explicit research questions:

. How many people use chiropractic services?
. What are their demographic characteristics, and how do they

differ from the U.S. population?

. For what symptoms do chiropractic users seek care?
. What services are provided?
. Are there geographic variations in the use of care?

. What is the price elasticity of chiropractic care, and how does

it compare with outpatient medical (allopathic) care?

. What is the effect of adding unrestricted chiropractic coverage
to an HMO?
. What is the effect on chiropractic use of access to free

medical (allopathic) care?

. What providers do patients with back pain see, and how often?

. What patient-specific variables are associated with provider
choice when seeking care for back pain?

. Are there differences in utilization, both in terms of visits
and costs, among persons receiving an episode of carel for back

pain from physicians or chiropractors?

1An episode of care is a visit or series of visits that belong
together--in this case, visits associated with a discrete episode of
back pain.



3. METHODS

USE OF CHIROPRACTIC SERVICES IN THE HIE

From the “Aggregated Claims Series” file all fee-for-service
patients who completed a three- or five-year enrollment in the HIE were
selected. From this file, I selected all claims that were coded as care
being delivered by chiropractors (who have a unigue provider code in the
HIE database). These visits were cross-checked against all visits for
which California Relative Value Scale (CRVS) codes revealed manipulation
was performed. From these two sources, a master file that captured all
chiropractic visits was created.

Each of the visits had the patient-specified “symptom or reason for
visit” recorded. Patients were allowed to record up to three symptoms
or reasons for visit. Some patients may have recorded more symptoms
than others recorded for equivalent conditions. To adjust for this, if
multiple symptoms were recorded for a single visit each of them was
given a simple fractional weight so that for each visit the total
symptom score summed to one (e.g., if two symptoms were recorded then
each was given a weight of one-half). The number of visits for symptoms
and services was calculated both as a percentage and in terms of 100
person-years of exposure.

The diagnoses recorded by the chiropractor at each visit were
tabulated. The MER provided for up to four diagnoses, so I performed an
adjustment for multiple diagnoses per visit identical to that performed
for symptoms.

The services provided at each visit for which the chiropractor
sought reimbursement were taken directly from the chiropractor-recorded
CRVS code on the MER.

The number of person-years of exposure was calculated by taking the
number of persons at each site and multiplying each person by his or her
length of enrollment (either three or five years). Only persons who
completed a three- or five-year enrollment were included.

Population-based use rates were calculated for each HIE site. Use

rates and services provided were calculated separately for both the



first patient visit and repeat visits. First visits and repeat visits
are defined by a specific code on the insurance claims form.

The MER contained specific codes to indicate whether the patient
was referred from another health care provider, and whether the wvisit
was related to an accident or employment. The percentage of
chiropractic visits with these variables was determined.

The number of chiropractic visits per person-year was calculated
for persons who had at least one chiropractic visit. A year was defined
as the anniversary date from enrollment in the HIE (i.e., not a calendar
vear). All chiropractic visits for this year were summed.

All persons who completed the HIE in the fee-for-service sector
were divided into two groups: those who saw a chiropractor at least
once and those who did not. Demographics were compared between the two
groups. Ninety-five percent confidence intervals were calculated for

the difference between means.

EFFECT OF HEALTH INSURANCE ON USE OF CHIROPRACTIC SERVICES

The HIE was designed to test the effect that cost sharing has on
the use of medical care. Duan and colleagues (1983) examined the
performance of several alternative analytic methods for calculating the
effect of cost sharing using HIE data. Duan and colleagues identified
the following distribution problems: (1) in any given vear, there are
many nonusers of health services, so that the distribution of health
expenditures has a very large spike at $0; (2) among the users of
medical care, the distribution of expenses is highly skewed; (3) the
distribution of expenses is even more highly skewed for persons with any
inpatient expenses. Duan and colleagues compared the performance of
analysis of variance on untransformed expenditures (ANOVA), analysis of
covariance on untransformed expenditures (ANCOVA), a one-part linear
model using the log of medical expenditures as the outcome variable, a
two-part model combining probit and linear regression, and a four-part
model that added a second probit and linear regression model for
inpatient expenses in their ability to deal with the identified
distribution problems. ANOVA models yielded unbiased estimates of the

expenditures, but the ANOVA estimates were very sensitive to extreme



values. This yvielded imprecise estimates, even with a sample size of
over 20,000 observations. ANCOVA, while theoretically desirable since
it allows adjustments for variables thought to influence health care
expenses (such as age and health status), similarly is very sensitive to
extreme values, and also produced very imprecise estimates. Based on
split-sample analyses, Duan and colleagues (1983) showed that, for
outpatient expenses, a two-part model that partitions the population
into users and nonusers outperforms ANOVA, ANCOVA, and a one-part model
in the mean-squared forecast error on the test sample. A four-part
model was slightly better than the two-part model for total health
expenditures, which included hospitalizations.

Since the distribution of chiropractic expenses is similar to that
of outpatient expenses (except that there are more nonusers of
chiropractic care than nonusers of outpatient health care, leading to an
even larger spike at $0), it is reasonable to expect that a two-part
model will produce the best estimates of the effect of cost sharing on
chiropractic services.

To do this, for each person, the chiropractic expenses for each
vear of enrollment were summed (using the anniversary date of
enrollment, i.e., not a calendar year), using the claims form line-items
file. Then the expenditures were adjusted for inflation to constant
1982 dollars. This file now had total inflation-adjusted chiropractic
expenditures per year for each person in the HIE for each year of
enrollment.

A simple comparison of mean annual chiropractic expenditure, by
insurance plan, was done using one-way analysis of variance.

The two-part model first partitions the population into two groups:
those who use chiropractic services and those who do not. Then, for the
chiropractic users only, the model uses multivariate linear regression
to estimate the intensity of use.

In practical terms, a logistic regression equation is constructed
for the entire HIE population, predicting any chiropractic use: 1n
(0odds of any chiropractic visit) = o, + B;X; + ByX, ... B.X, where X,
represents the different insurance plans and X, the possible covariates

(as determined in previous analyses) HIE site, sex, race, age,



education, marital status, and income. This model can then be used to
predict the chance of use of a chiropractor for all persons in the HIE.
Next, a multivariate linear regression model is constructed, using
data from only the persons who actually did have chiropractic use. The
log transformation of the costs is used to help correct for the skewness

of the distribution of expenses:

1n (CHIROPRACTICS) = 0, + B.X; + B.X;...B.X,

In this equation, X1 represents the different insurance plans, and

the possible covariates (as determined in previous analyses) are HIE
site, age, race, income, education, and general health status. This
equation predicts the intensity of use of chiropractic services for

those persons who had use.

As has been previously shown, the likelihood function for this
model is multiplicatively separable, implying that estimating the two
equations by maximum likelihood separately provides the global full-
information maximum likelihood estimates. Additionally, the logarithmic
transformation of annual expenses has been shown to practically
eliminate the skewness in the distribution of expenses among the users,
vielding symmetric and roughly normal error distributions. To deal with
the problem of the error distributions of the expense equations
deviating from the normal assumption, a smearing estimate was developed
by the original analysts to improve the consistency of subsequent
predictions (Duan, 1983).

The final model for estimating the expected medical expenses for
services is based on the results of the above two eguations. In this
model, first the probability of any use of a chiropractor is predicted
for each person in the HIE, using the logistic regression equation,
first placing the person in the free insurance plan, then in the 25
percent cost-sharing plan, then in the 50 percent cost-sharing plan, and
so forth. This is done by using dummy variables for the various
insurance plans. Next, the probability of the intensity of chiropractic
expenditure is predicted using the multivariate linear regression

equation, first placing the person in the free insurance plan, then in



the 25 percent cost-sharing plan, and so forth. Again, this is done by
using dummy variables for the various plans. In other words, if a
person with characteristics x; has a probability of using a chiropractor
of 0.2 in the free plan, and an intensity of use of $600 in the free
plan, then that person will contribute (0.2) x ($600) = $120 toward the
annual chiropractic expense in the free plan. The same person may have
a probability of use of 0.15 in the 25 percent cost-sharing plan, and an
intensity of use of $450, making a contribution of $67.50 toward the
chiropractic expense in the 25 percent cost-sharing plan. The total
expenditures for each person in each plan are predicted in this way, and
then a mean annual expense is calculated by dividing by the total number
of persons.

In the HIE, persons assigned to the HMO (HMO experimentals) were
provided with free care for services covered by the fee-for-service HIE
plans but not covered by the HMO. Chiropractic was one such service.
Data were collected on a comparison group of persons already enrolled in
the HMO (HMO controls). Coverage of chiropractic care was not part of
this group’s health insurance. Participants were reimbursed 5 percent
of costs for care received outside the HMO (to encourage reporting). It
has previously been shown that underreporting among a group reimbursed 5
percent of costs is only 5 to 10 percent greater than among groups
reimbursed 50 percent or more (Rogers and Newhouse, 1985). By comparing
the use of chiropractic services among the HMO experimental group, the
HMO control group, and the fee-for-service plans, I could examine what
the effects of differing insurance coverage for chiropractic care and
medical care had on chiropractic utilization. To do this, I identified
the persons in the HMO experimental group and the HMO control group
(which was located in Seattle), and the persons in Seattle assigned to
the most stringent of the cost-sharing plans (the 95 percent deductible
plans). These three groups now represented the following forms of
insurance coverage: free medical care and free chiropractic (the HMO
experimentals), free medical care but 95 percent cost sharing for
chiropractic care (the HMO controls), and 95 percent cost sharing for
both medical care and chiropractic care (the 95 percent deductible fee-

for-service enrollees in Seattle). A comparison of sociodemographic



variables between the two groups was made. The number of chiropractic
visits per person-year of exposure was calculated and compared between

groups.

CREATION OF EPISODES OF CARE

The correct unit of analysis for comparisons between the providers
of utilization and the cost for an illness is the episode of care
(Hornbrook et al., 1985). An episode of care is a visit or series of
visits that “belong” together. I created the episodes of care by first
selecting all adults in the fee-for-service plans who completed the
study (i.e., did not drop out early). To this, I merged the claims
line-items file, which contains information from the MER. The MER
contains a space where the patient recorded the “reason or symptom for
visit” (up to three for each visit). These patient-specified symptoms
were then assigned one of over 400 symptom codes. From this file, I
selected claims if the “reason or symptom for visit” was “pain,
swelling, injury of back region” as either the first, second, or third
symptom.

From this list of visits, I selected visits as “back-pain-related
visits” if the first reason for the visit was “pain, swelling, injury of
back region”; or if the second or third reason for the visit was “pain,
swelling, injury of back region” and the first reason for the visit was
any of 12 other symptoms that are compatible with musculoskeletal or
radicular back pain. The 12 symptoms are listed in Table 1. These 12
symptoms were selected after discussions with clinical experts in back
pain.

I identified the persons who made these visits using the person
identification number on each claim form. I then printed out each
person’s entire “Services Rendered by Physicians” file (which included
nonphysician providers as well), for the person’s entire duration in the
HIE. Variables that were printed out were the person number; the
provider type; the claim number; the service date; the place of service;
the first, second, and third reason for the visit; a variable indicating
whether the person had seen this provider before; whether the visit was

accident related; whether the visit was employment related, the injury



Table 1

List of First Symptoms, Which, When Combined
with a Second or Third Symptom of
Back Pain, Made a Visit Eligible
for Inclusion

Accident

Back adjustment

Hip problems

Musculoskeletal pain, injury of chest/thorax
Joint pain with stiffness, swelling, redness
Headache

Pain in chest

Pain, swelling, injury, lower extremity
Pain, swelling, injury, upper extremity
Pain, swelling, injury, face/neck region
Arthritis/rheumatism

General medical examination

date if any; and the CRVS code for the service provided. These were
organized in chronological order by the person’s name SO that I had
every physician and nonphysician provider claim for each person who had
at least one “back-pain-related visit” made during a three- or five-year
period. Each person’s claims history was then reviewed, and the back-
pain-related visits were identified. These were then grouped into
episodes of care using decision rules and clinical judgment. I used the
following decision rules developed in consultation with clinical experts

in back pain:

1. TIdentify all of the qualifying “back-pain-related” visits.

2. Any pericd of time of three months or longer between back-pain-
related visits signaled the start of a new episode. This time
period was chosen after examining the literature on the natural
history of low-back pain and discussions with clinical experts.

3. All qualifying visits that did not contain a gap of three
months or longer were considered to be part of the same episode
of care.

4. No visits coded for non-back-pain-related symptoms or CRVS
services that occurred during this time frame were included in

the episode of care.
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Clinical judgment was used in some instances to override the decision
rules. Examples of commonly occurring instances in which clinical
judgment was used to override the decision rules are listed in Appendix
A.

Each episode of care was then examined for clinical sense. Eleven
episodes that each consisted of a single visit to a urologist were
eliminated, since I felt it unlikely that these episodes represented
care for musculoskeletal or radicular back pain. All of the remaining
episodes had all of their associated diagnoses listed. Each diagnosis
made was then placed into one of three categories: probably compatible
with musculoskeletal or radicular back pain, possibly compatible with
musculoskeletal or radicular back pain, and probably not compatible with
musculoskeletal or radicular back pain. A listing of the “probably
compatible” diagnoses, the “possibly compatible” diagnoses, and the
“probably not compatible” diagnoses and their frequency of occurrence is
presented in Appendix B.

All of the visits (and the episode they were assigned to) that had
diagnoses in the “possibly compatible” or “probably not compatible”
category were then listed and reexamined. Clinical judgment was used to
determine whether, in fact, the visit (or episode) was eligible or not.
The reason for visit, the diagnoses made, the treatment rendered, and
the context of the visit in the total care the patient received were all
used to make the determination. The remaining episodes were then coded
as "very probably,” “probably,” or “possibly” representing care for
musculoskeletal or radicular back pain. Three files of episodes were
then constructed, representing differing levels of sensitivity and
specificity in the true identification of episodes of care for
musculoskeletal or radicular back pain. The three files were (1) all
episodes in the “very probable” category, representing the most specific
but least sensitive classification; (2) all episodes in the “very
probable” and “probable” categories, representing a classification of
intermediate sensitivity and specificity; and (3) all episodes,
representing the most sensitive but least specific classification.

Each episode was analyzed by the physician and nonphysician

providers from whom the patient received care. The first provider was
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the provider with the earliest chronological date of service for that
episode. The primary provider was the provider who provided most of the
care during the episode. This determination was in nearly all cases
readily made, as the great majority of episodes had all of the physician
care delivered by the same provider. 1In a few episodes, the decision
came down to counting numbers of visits to different providers and using
clinical judgment. Providers were classified as belonging to one of the
following categories: chiropractor, osteopath, medical orthopedist,
medical internist, medical general practitioner, or other.

To add to each episode the additional nonphysician health services
(hospital costs, radiological costs, pharmacy costs, etc.) that
belonged, I used the start date and end date of the physician visits to
create a time frame for the episode. After consultations with clinical
experts, I used a period of one week prior to the first physician visit
and four weeks after the last physician visit as the time frame during
which the use of certain health services could be reasonably considered
as “belonging” to the episode.

From the “Inpatient Services Billed by Institutions” and the
“Inpatient Physician Procedures Billed by Institutions,” I selected all
hospitalizations that had an admission date or discharge date that
occurred within the time frame of the episode of care. For each
hospital admission considered for inclusion, I examined the diagnoses
and services rendered during that hospitalization and then used clinical
judgment to decide whether to include the hospitalization in the episode
of care.

From the files “Drugs Sold by Physicians” and “Drugs Purchased,”
all drugs that fell into one of 13 therapeutic codes that were sold or
purchased within the time frame of the episode of care were included.
The therapeutic codes included are listed in Table 2 and represent the
classes of medications that most commonly are used by patients with back
pain. As chiropractic promotes itself as a “drugless” healing
profession, I examined the line items from the claims forms for all
drugs sold or purchased that were assigned to an episode of care with a
chiropractor as the primary provider to ascertain the clinical validity

of the assignment.
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Table 2

Therapeutic Codes Used for Inclusion
of Purchased Drugs in an
Episode of Care

Vitamins and sources of vitamins
Miscellaneous nutritional supplements
Local analgesics

Mild analgesics

Agents used to treat migraine
Agents used in gout
Anti-rheumatic agents

Sedatives and hypnotics
Anti-anxiety agents

Central skeletal muscle relaxants
Anti-depressants

Radiopaque media

From the files “Supplies Sold by Physicians,” “Supplies Puréhased
from Pharmacies,” and “Supplies Purchased from Nonpharmacy Suppliers,” I
included any supply, designated by any of 82 supply codes, that was sold
or purchased within the time frame of the episode of care. The 82
supply codes were selected in consultation with clinical experts in back
pain as the supplies most likely to be used by patients with back pain.
The supply codes used are listed in Table 3.

Line items from the file “Injections Administered by Physicians”
were included if they were delivered during the time frame of the
episode of care and if the injection given was felt to be related to the
diagnosis (decision made by an independent physician reviewer unaware of
the nature of this analysis).

From the “Outpatient Services Billed by Institutions” file, all
claims having a service date within the time frame of the episode of
care were selected. I then examined the reason for visit, the
diagnoses, and the services provided for each line item and used
clinical judgment to select line items for inclusion in the episode of

care.

ANALYSIS FOR FACTORS ASSOCIATED WITH CHOICE OF PROVIDER
From the episodes of care, I could identify the first provider seen

by the patient and the primary provider from whom the patient received



Table 3

Supply Codes Used for Inclusion of Purchased Supplies
in an Episode of Care

Hospital bed, manual
Bedpan
Bedside commode chair

Commode bucket

Mattress

Bedside commode chair, rented
Hospital bed, manual, rented

Hospital bed, electric, rented

Trapeze, rented

Exercycle, rented

Bed rail, rented

Wheelchair, manual

Whlchr, man w/elv leg rests
remvble arms

Wheelchair seat & back

Helping hand

Crutch cushion

Corset

Rib belt

Arch support

Inlay in shoe (to redistribute
weight)

Shoe 1lift

Heal cushion

Traction eguipment

Ankle weight

Water bag

sandbag for traction

Traction harness

Cushion or pad for shoe

Girdle

Leg weight

Twister cables

Orthopedic chair
Adjustment - brace or splint
Adjustment - orthopedic shoes

Crutch - rented

Walker - rented

Wheelchair parts

Bath chair 1lift

Electric chair 1lift (easy chair
lift)

Bathtub rails

Transcutaneous nerve stimulator

Wheelchair, manual, rented

Whlchr-man, elev leg rests, rmvbl
arms, rented

Wheelchair ramp, rented

Crutch

Walker

Cane

Cervicle traction appliance

Benjamin block therapy tool

Attach shoes to brace
Leg splint

Crutch grip

Back brace

Neck support

Clavicle strap

Sacral support belt

Cervicle orthosis

Stretcher

Body cast

Foot appliance, flexible plastic

Foot appliance, steel

Foot brace, biomechanical othotic

Gel cast

Foam Pad

Pillow

Bed board

Heat (wet/dry) suggested by
physician

Walker tote bag

Diet prescribed

Teaching aids, (includes books,
tapes)

Food supplements (special diets,
etc.)

Exercises prescribed



Table 3—continued

Traction equipment - rented Trtmt suggested for other as part
of patient trtmt

Crutch cushion - rented Steam

Hot water bottle Ice

Ice pack Hard bed

Heating pad

Variable temperature pack
(Hydrocollator)

Lumbosacral seat

care. Cross tabulation of the primary provider with the first provider
for each episode was performed to assess the degree to which the two
were related. Since a large proportion of episodes had only a single
visit (which by definition made the first provider and the primary
provider the same), I repeated this cross tabulation, after first
removing all episodes with only one visit.

Using either the primary provider or the first provider,
individuals could be selected if they had the same provider for all of
the episodes of care for back pain they incurred during the HIE. That
is, if a person had more than one episode of care for back pain, the
person saw the same type of provider (not necessarily the same provider)
for all episodes. These persons were termed the “no crossover” file.

The full sample demographic file had previously been merged to the
full HIE adult fee-for-service file. Appendix C lists the variables
available in the full sample demographic file. Selected variables from
the “Health Status and Attitudes” file were also merged to the
chiropractic user and the chiropractic nonuser file, of which the “no
crossover” file is a subset. Variables were selected for inclusion if
clinical experience or theory suggested a possible association with
health status, the occurrence of back pain, or the choice of provider.
Appendix D lists the variables selected for inclusion.

The main analysis was performed using the choice of primary
provider as the outcome variable. This was chosen because it is the
main outcome of interest, namely, to whom did the patient go to receive

the majority of his or her care for back pain? The unit of analysis for



this computation could be either at the person level (which meant that I
could only use only those persons who saw the same provider for each
episode, that is, the “no crossover” file), or at the visit level (which
meant that I could include all visits, but would need to adjust for the
intercorrelation of visits made by a single person). I performed the
analysis both ways.

The following description is for the person-level analysis.
Bivariate stratified analyses were performed on each potential
categorical explanatory variable (demographic, health status, and
attitude) and the outcome variable primary provider to look for possible
associations. Provider type was classified as chiropractor, osteopath,
medical orthopedist, medical internist, medical general practitioner, or
other. Explanatory variables with a chi-square probability of less than
0.1 were selected for the second phase of the analysis. For continuous
variables, the means and standard errors were compared between
providers. Explanatory variables with a nonoverlapping 95 percent
confidence interval for the mean between groups were included for the
second phase of the analysis. Potential explanatory variables that
theory or previous studies suggested may be associatead with provider
choice (such as those discussed in the beginning of this report) were
also included in the second phase of the analysis.

In the second phase of the analysis, scatter plots and graphs for
appropriate potential explanatory variables and the outcome variable
were examined for possible associaticns. Groups of related explanatory
variables were tested using multivariate logistic regression against the
dichotomous outcome variable choice of a chiropractor versus the choice
of another provider.

From the multivariate logistic regression analyses of small groups
of related potential explanatory variables, variables were selected for
continued analyses if they had a significance value of about 0.05 or
less for the parameter estimate. A correlation matrix of these
variables was constructed to test for collinearity of explanatory
variables. First-order interaction terms were tested for Age*Site,
Tncome*General Health Status, Income*Age, Race*Income, and Race*General

Health Status. Also, stratified analyses were done on selected



variables to examine for possible interactions. The final model
selected was the one with the combination of the highest chi-square
value and the most parsimonious degrees of freedom. A sensitivity
analysis of this final model was then performed by adding back selected,
previously eliminated variables, one at a time, and assessing their
effect on model fitting. This process confirmed the previous decisions
about variable selection for inclusion in the final model. A similar
analytic strategy was employed for the regressions using visit as the
unit of analysis, except that each person’s data were weighted by the
inverse of the number of visits that person made, and Huber’s equation
for standard errors was used. Huber's equation allows grouping on
variables that may be intercorrelated, with consequent adjustments in
the standard error for the parameter estimate (Stata Reference Manual,

1993).

ANALYSIS OF DIFFERENCES IN UTILIZATION OF HEALTH SERVICES FOR BACK PAIN
(BY PROVIDER TYPE)

Each episode of health care has several measures of utilization.
The three I will analyze in this report are number of visits, cost per

visit, and total cost.

Number of Visits per Episode and Mean Cost per visit

From the episodes of care, the number of visits to the physician
(chiropractic, osteopathic, or allopathic) was summed. For each visit,
the line-item charge was taken directly from the claim form. These
charges were then summed for each provider type and divided by the total
number of visits to that type of provider. This represented the mean
cost per visit. In the HIE, provider charges were paid by the HIE

insurance plan, so that charges represent costs.

Costs per Episode

The analysis of costs per episode considered the following

concepts: (1) the total cost per episode and the cost for individual
components of care (i.e., hospital care, physician services, drugs,
services, injections, supplies, etc.); and (2) the unadjusted costs per

episode and the adjusted costs per episode.



The unadjusted costs per episode were computed by first adjusting
all costs into constant 1982 dollars. Then, the cost for each line item
in the episode was summed. Each episode now contained a total cost per
episode variable. This variable was compared between episodes treated
by the different provider types. Statistical comparisons of the mean
between several groups were made using Tukey’s studentized range test,
or a t-test with Scheffe’s or Bonferroni’s adjustment for multiple
comparisons. Components of the total cost per episode were also
computed. Hospital costs were separated from the total costs, and the
remainder was labeled “outpatient costs.” The costs associated with
each individual HIE file (physician services, drugs sold by physicians,
supplies sold by physicians, injections administered by physicians,
outpatient services billed by institutiomns, drugs purchased, supplies
purchased from pharmacies, and supplies purchased from nonpharmacy
suppliers) were totaled. The two drug files were combined into a single
file, “drugs”; and the three supply files were combined into a single
file, “supplies.” Hospital costs per episode, outpatient costs per
episode, drug costs per episode, and supply costs per episode were
compared between provider types.

To adjust for possible differences between patient groups seen by
the different provider types, multivariate models using patient
sociodemographic variables, patient health status and attitude
variables, insurance status, geographic site, and provider type as
potential explanatory variables were constructed. A separate model was
constructed for total costs and for outpatient costs. Because of
skewness in the distributions of the two outcome variables, I used the
log normal transformation of total cost and outpatient cost as outcome
variables when developing the models. Stratified analyses of total
costs by provider type and site were also performed.

Potential explanatory variables were examined for possible
association with the outcome variable, log of costs per episode, using
bivariate stratified analysis. Potential explanatory variables having a
chi-square statistic with a probability of less than 0.05 were included

in the second phase of the analysis. A correlation matrix of potential



explanatory variables was created to test for potential collinearity of
variables.

In the second phase of the analysis, small groups of related
explanatory variables were tested for association with the outcome
variable using multivariate regression (i.e., a separate analysis was
performed for sociodemographic variables, for health status and attitude
variables, etc.). Categorical variables (such as site) were tested as
groups. Variables whose 95 percent confidence interval for the
parameter estimate did not cross zero were included in the third phase
of the analysis.

In the third phase of the analysis, the remaining explanatory
variables were entered in a multivariate regression with log of costs as
the outcome variable. Sensitivity analyses were performed by deleting
individual variables or groups of variables and examining the effect on
model fitting. The final model was determined using a combination of
the R-square statistic, the adjusted R-square statistic, and the total
number of variables. As with previous analyses that used visits grouped
within person, Huber’s equation for standard errors was used to correct
for intercorrelation among visits.

Another way to compare provider costs is on a per-annum basis. If
a provider type provided care that was costly but that decreased‘the
likelihood of future costs, then the provider would have high per-
episode costs but low per-annum costs and would (over the long term) be
less costly. To investigate this for each person in the “no-crossover”
sample, all back-pain-case costs were summed over each year (starting
with entry into the HIE), and then the mean annual cost was calculated

by provider type.



4. RESULTS

USE OF CHIROPRACTIC SERVICES IN THE HIE

There were 5,279 persons who completed the fee-for-service
component of the HIE. These persons were enrolled for either three or
five years, and they represented 19,021 person-years of exposure.

During the study, 395 persons (7.5 percent) made at least one visit to a
chiropractor. There was a total of 7,873 visits coded as being made to
a chiropractor. An additional 486 patient visits occurred for which a
nonchiropractic clinician sought reimbursement for manipulative therapy.
Visits to osteopaths accounted for 72 percent of these 486 visits,
visits to general practitioners an additional 11 percent, visits to
multispecialty clinics 5 percent, visits to medical orthopedic
specialists 4 percent, and visits to all others (21 other provider
types) the remaining 8 percent. None of the visits appeared to be
"uncaptured” chiropractic care, so that only those visits coded as being
made to a chiropractor were included in the master file of chiropractic
visits.

The 395 persons made 7,873 total chiropractic visits, for a
chiropractic use rate of 41 visits per 100 person-years. More than 99
percent of visits involved a face-to-face meeting with the chiropractor.
Repeat visits accounted for 82 percent of all visits. Less than 1
percent of visits were referred from another health care provider, and 7
percent of visits and 1 percent of visits were accident and employment
related, respectively.

Table 4 compares the demographic variables between the 395 persons
who had at least one chiropractic visit and the 4,484 persons who did
not (the remainder of the persons did not have complete demographic
data). Chiropractic users were more likely than nonusers to be white,
between the ages of 18 and 50, only a high school graduate, and married.
There was no difference between users and nonusers in gender, working

status, or income.



Table 4

Comparison of Selected Demographic Characteristics of Chiropractic
Users and Nonusers in the RAND Health Insurance Experiment

Chiropractic Nonusers Difference (95%

Characteristics Users (%) (%) confidence interval)
Male 49 48 1 (-4, 6)
Whited 96 84 12 (9, 15)
Age

<18 16 36 =20 (=24, -16)

18-50 70 50 20 (15, 25)

51+ 14 13 1 (-3, 5)
Education? (Highest level

achieved)

< High School 26 31 -5 (=10, 0)

High school grad. 47 36 11 (5, 17)

> High school 27 33 -6 (=11, -1)
Married® 74 45 29 (24, 34)
Working® 67 64 3 (-2, 8)

(not homemaker)
Median family income?
(1973 dollars) $11,078 $11,192 114 (-666,894)

@For adults age 18 or older.

Table 5 lists the patient-specified symptoms for which persons
sought chiropractic care. Pain, swelling, injury of the back region
alone accounted for 42 percent of all visits. Pain, swelling, injury of
the face/neck region accounted for an additional 10 percent of visits,
and “back adjustment” accounted for 8 percent. Along with headache,
these four symptoms account for over 70 percent of all chiropractic
visits. Table 6 presents the regional variation in these four symptoms.
In general, the percentage of visits for each symptom at each site is
similar. The two South Carolina sites present the greatest geographic
differences in presenting symptoms, with pain, swelling, injury of the
back region accounting for 36 percent of visits in Georgetown County,
but nearly twice that amount (69 percent) in Charleston. Conversely,
Charleston had an almost complete lack of patients presenting with
headache or “back adjustment,” while Georgetown County had 16 percent
and 5 percent, respectively, of patient visits with these symptoms. It
1s possible that local differences in describing symptoms may account
for some of these differences. Overall, the percentage of visits due to

these four symptoms varied from 57 percent to 81 percent, by site.



Table 5

Patient-Specified Reason for Chiropractic Visit

Number of Visits

Per 100 Person- Percentage

Years (N = 19,021 of
Reason for Visité person-years) Visits
Pain, swelling, injury, back region 17.4 42.1
Pain, swelling, injury, face/neck 4.2 10.3
Headache 4.0 9.6
Back adjustment 3.4 8.2
Pain, swelling, injury, upper extremity 1.5 3.6
Pain, swelling, injury, lower extremity 1.2 2.8
Other symptoms referable to the digestive 1.1 2.6

system
Progress visit, problem unspecified
Other examinations
General medical examination
Hip problems
Orthopedic foot problems
All others (75 different symptoms) 4.9 12.0

@Includes all symptoms accounting for over 1 percent of total visits.
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Table 7 presents the services that were provided by chiropractors.
Overall, manipulation accounted for just over 60 percent of all services
provided. Physical medicine visits (a separate code from office visit
and completed at the provider’s discretion) and office visits accounted
for about 19 percent and 12 percent of services, respectively, and
various sorts of X rays accounted for an additional 6 percent. All
other services accounted for only 1 percent of services. The
distribution of services varied greatly by first visit and repeat visit.
Table 8 presents the services provided on first visit and repeat visits.
On the first visit, manipulation is still the most frequently provided
service, but office visits, physical medicine visits, and X rays
accounted for almost 60 percent of services. Repeat visits, however,
were dominated by manipulation, which alone accounted for 66 percent of
services. X rays, in particular, seem to be done commonly on the first
visit and rarely thereafter.

The number of chiropractic visits per person-year (for all person-
years that contained at least one such visit) is shown in Table 9.

There were 683 person-years with at least one chiropractic visit. In
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Table 7

Services Provided by Chiropractors per 100
Person~Years of Exposure

Per 100
Person-years Percentage
(N = 19,021 of
Type of Service Person-years) Services
Manipulation
one area 29.9 60.3
each additional area <0.1 0.2
Physical medicine visit 9.5 19.3
Various levels of office wvisit 6.3 12.5
Various X rays 3.0 6.1
Various lab tests 0.2 0.6
All others 0.7 1.0

Table 8

Services Provided by Chiropractors on First Visit and Repeat Visits
per 100 Person-Years of Exposure

First Visit Repeat Visits
Per 100
Per 100 Person-Years
Person-Years Percentage (N = 19,021 Percentage
(N = 19,021 of Person- of
Type of Service Person-Years) Visits Years) Visits
Manipulation
one area 4.1 38.9 25.8 66.1
each additional area <0.1 0.2 <0.1 0.2
Physical Medicine 2.4 22.8 7.1 18.3
Visit
Various Levels of
Office Visit 2.1 19.3 4.2 10.7
Various X rays 1.8 16.8 1.2 3.2
Various Laboratory <0.1 1.0 0.2 0.5
Tests
All others 0.1 1.0 0.6 1.2
Total 4.2 100.0 45.5 100.0

almost 40 percent of these person-years, there were 5 or fewer
chiropractic visits per year, and in 75 percent of them, there were 15
or fewer visits per year. The median number of visits per year was 7
and the mean was 11.5. In 13 person-vears there were 50 or more visits

per vear, and these person-years contained 780 visits. Eleven



Table 9

Number of Chiropractic Visits per Person-Year

Number of person-years (%)

15 6-10 1115 16-:20 21-25 2630 31-35 36-40 41-45 4650 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90
Chiropractic visits

individuals contributed these 13 person-years. These 11 persons were
between the ages of 21 and 60 and exclusively white. They were
predominantly female (10/11), married (8/11), and covered under the
“free-care” insurance plan (8/11). Seven of these persons saw
chiropractors and other health care providers during their three or five
vears of enrollment in the HIE, and the other four saw the chiropractor
almost exclusively.

Table 10 presents the population-based use rates for chiropractic
care by HIE site. Use is presented both as the percentage of persons
seeking care and the services used on first visit and repeat visits.
Marked variations in use were seen. Fivefold differences were
documented in the percentage of persons seeking care, with Seattle being
the highest use site and Charleston being the lowest use site. The

number of services used on the first visit varied almost sevenfold, with



Table 10

Use of Chiropractic Services for First Visit and Repeat Visits
per 100 Person-Years by Study Site

Services Used per
100 Person-Years

Percentage of

Persons Seeking std. First Repeat
Site Care Error® Visit Visits
Dayton, OH 4.9 0.8 3.5 18.3
Seattle, WA 11.0 1.2 13.4 50.4
Fitchburg, MA 9.4 0.5 9.4 32.3
Franklin County, MA 6.8 1.1 7.1 30.5
Charlestown, SC 1.8 1.3 5.7 9.5
Georgetown County, SC 9.7 1.4 23.8 86.0

“standard error of percentage of persons seeking care.

Georgetown County having the highest use and Dayton having the lowest
use. Lastly, the number of services used on repeat visits varied
ninefold, with Georgetown County again having the highest use and

Charleston having the lowest use.

EFFECT OF COST SHARING ON THE USE OF CHIROPRACTIC SERVICES

The sample means for the annual chiropractic expense in the
different plans is shown in Table 11. Compared with free care, the
insurance plans with cost sharing had about one-half as much annual
chiropractic expense. Analysis of variance showed the difference in

mean expense between plans to be significant at the .0001 level.

Table 11

Sample Means for Annual Expense of
Chiropractic Services, by Plan

Medical
Expenses Standard
Plan (1982 $) Error
Free 14.90 1.11
Family Pay
25 percent 6.47 0.93
50 percent 5.06 1.22
95 percent 6.42 1.09
Individual deductible 10.09 1.16

NOTE: F-value for difference in means between
plans = 12.90, probability > F = 0.0001.



The predicted mean per-capita annual chiropractic expense, as
determined by the two-part model, is shown in Table 12. Any level of
cost sharing (equal to or above the 25 percent minimum used in the HIE)
decreased by more than one-half the expense on chiropractic services,
and all levels of cost sharing that were tested were equivalent. For
qualitative (not statistical) comparison, Tables 13-16 present
previously published information about the price sensitivity of the use
of some other types of health care. While not calculated using exactly
the same model as that used for the analysis of chiropractic care, these
values provide some reference for comparison to chiropractic price

sensitivity. Four equation estimates of the effect of cost sharing

Table 12

Predicted Mean per-Capita Annual Chiropractic Expense, by Plan

Effect of Cost

Chiropractic Sharing (as
Expense Standard percentage of use

Plan (1982 3) Error with free care)
Free 15.83 2.53
Family Pay

25 percent 7.28 1.65 46

50 percent 6.99 3.04 44

95 percent 6.29 1.81 40
Individual deductible 7.68 1.69 49

Table 13

Predicted Mean per-Capita Annual Medical Expense, by Plan

Effect of Cost
Sharing (as

Medical percentage of
Expense Standard Use with Free
Plan (1984 ) Error Care)
Free 777 32.8
Family Pay
25 percent 630 29.0 81
50 percent 583 32.6 75
95 percent 534 27.4 69
Individual deductible 623 34.6 80

NOTE: Data from Manning et al., 1988.
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Table 14

Sample Means for Annual Outpatient Medical Expense, by Plan

Effect of Cost

Outpatient Sharing (as
Medical percentage of
Expense Standard use with
Plan (1984 3) Error free care)
Free 340 10.9
Family Pay
25 percent 260 14.7 76
50 percent 224 16.8 66
95 percent 203 12.0 60
Individual deductible 235 11.9 69

NOTE: Data from Manning et al., 1988.

Table 15

Predicted Mean per-Capita Annual Ambulatory Mental
Health Expense, by Plan

Effect of
Cost Sharing
Ambulatory (as
Mental Health percentage
Expense Standard of use with
Plan (1984 s) Error free care)
Free 32.20 5.42
Family Pay
25% medical/ 21.70 5.72 67
25% mental
25% medical/ 24.60 9.99 76
50% mental
50 medical/ 10.70 6.19 33
50% mental
95% 13.80 3.48 43
Individual deductible 36.40 8.34 113

NOTE: Data from Keeler et al., 1988.

on annual per-capita medical expense (defined as all money spent on
health care--this includes chiropractic care and other allied health
professional care) presented in Table 13 show that medical care expense
is less sensitive to cost sharing than chiropractic care expense. The
minimal tested level of cost sharing, 25 percent, decreased medical care
expenses by 19 percent, and the maximal level of cost sharing decreased

expenses by just less than one-third.



Table 16

Predicted Mean per-Capita Annual Dental Expense, by Plan

Effect of
Cost Sharing
Dental (as percentage
Expense Standard of use with
Plan (1984 $) Error free care)
Free 243 13.0
Family Pay
25 percent 185 23.1 76
50 percent 165 23.7 68
95 percent 166 18.6 68
Individual deductible 156 20.4 64

NOTE: Data from Manning et al., 1986.

Since chiropractic care is entirely outpatient care, and inpatient
care may be much less price sensitive than outpatient care, a more
appropriate comparison may be between chiropractic care and outpatient
medical care. Sample means of outpatient medical expenses by insurance
plan are shown in Table 14 and indicate that the minimal level of cost
sharing decreased outpatient expense by 24 percent, and the maximal
level of cost sharing decreased outpatient expenditures by almost 40
percent. These values indicate that outpatient care is more responsive
to cost sharing than total health expenses but still less responsive
than chiropractic care.

Tables 15 and 16 present the effect of cost sharing on more
“discretionary” health care, ambulatory mental health expense and dental
expense, respectively. The minimal level of cost sharing decreased
expenditures on outpatient mental health care and dental care by 33
percent and 24 percent, respectively; while the maximal level of cost
sharing decreased expenses by 58 percent and 32 percent, respectively.
Thus, chiropractic care is somewhat more responsive to cost sharing than
dental care, and about as responsive as ambulatory mental health care.

Table 17 compares the sociodemographic variables among those
persons previously enrolled in an HMO (HMO controls), those assigned to
an HMO (HMO experimentals), and those in a 95 percent deductible fee-
for-service (FFS) plan. No important differences were seen among the

three groups. Table 18 presents the number of chiropractic visits
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Table 17

Selected Sociodemographic and Health Status Characteristics
of Persons Previously Enrolled in an HMO, Those Assigned
to an HMO, or Those in a 95 Percent Deductible
FFS Plan in Seattle

HMO
HMO Controls Experimentals FFS

Characteristic (n = 289) (n = 649) (n = 123)
Gender (% male) 46 47 46
Mean age 38 34 36
Race (% white) 93 96 95
Education (% with highest

education = high school graduate) 33 42 37
Marital status (% married) 77 71 68
Income (1973 $) 13,690 11,308 11,546
Health status

(% in each category)

Excellent 56 52 55

Good 37 38 40

Fair 6 9 3

Poor 1 1 2
Pain at baseline (% fairly often

or very often) 9 13 10

NOTES: HMO controls: free medical care, 95 percent cost sharing for

chiropractic care. HMO experimentals: free medical care and

chiropractic care. FFS: 95 percent cost sharing for both medical care
and chiropractic care.

per person-vear of exposure for the persons in the HMO experimental
group and compares this with the HMO control group and the 95 percent
cost-sharing group from the fee-for-service plans. Comparing the HMO
control group and the HMO experimental group, access to free
chiropractic care resulted in a ninefold increase in chiropractic
visits. Comparing the HMO control group and the 95 percent deductible
FFS group, access to free medical care in the HMO control group

decreased chiropractic use by 80 percent, compared with the FFS group.

BACK-PAIN EPISODES OF CARE

There were 1,118 episodes of care for back pain in the HIE incurred
by 737 different persons. These episodes had 8,168 visits. Of these
visits, 83 percent had back pain as the first symptom or reason for
visit. The full 1,118 episodes represent the most sensitive file in

terms of identifying care for musculoskeletal or radicular back pain
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but are the least specific. Of these 1,118 episodes, 1,020 (S1 percent
of the total) had diagnoses that very probably represented care for
musculoskeletal or radicular back pain (74 percent of visits had one of
the following 14 common diagnoses: sciatica; nonarticular rheumatism;
cervical disc displacement; lumbar disc displacement; sacroiliac joint
disorder; pain in neck; pain in back; closed cervical dislocation;
dislocated vertebrae; sacroiliac region injury; neck injury; thoracic
injury; lumbar injury; back injury). This represents the file that is
most specifically related to musculoskeletal or radicular back pain.
If, to this file, the episodes with diagnoses probably related to
musculoskeletal and radicular back pain care are added, the total
becomes 1,090 visits (97 percent of the total). This file is of
intermediate sensitivity and specificity.

Because analyses based on the most specific file for
musculoskeletal or radicular back-pain care would be less subject to
criticism for including irrelevant care, and because the most specific
file accounted for such a large percentage of the total episodes and
visits (91 percent), the most specific file is the basis for the
remainder of the analyses.

The frequency of the number of visits for each episode is listed in
Table 19. Forty percent of episodes had only one visit. The mean
number of visits was 6, the median 2, and the maximum number of visits
was 99.

Of the 1,020 episodes of care, the frequency of the first provider
and the primary provider for each episode is listed in Table 20. In 26
percent of episodes the patient saw a general practitioner (GP) as the
first provider, and in 26 percent of episodes, the patient saw a GP as
the primary provider; in 38 percent and 40 percent of episodes, the
patient saw a chiropractor (DC) as the first provider and primary
provider, respectively. The percentages for other types of health
professionals are as follows: orthopedist, 7.5 percent as first
provider and 8.3 percent as primary provider; osteopathic physician, 7.5
percent as first provider and 7.1 percent as primary provider;

internist, 6.2 percent as first provider and 5.9 percent as primary
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Table 19

Number of Visits per Episode of Back-Pain Care

oo

Number of Visits Number of Episodes

1 403 40

2 158 15

3 81 8

4 58 6

5 45 4

6 29 3

7 20 2

8 28 3

9 16 2

10 21 2

11 13 1

12-20 75 7

20-40 48 5
40-99 25 2.5

Table 20

Primary Provider and First Provider for Episodes
of Back-Pain Care

First Provider Primary Provider

Provider # of Episodes # of Episodes
Chiropractor 385 (38%) 412 (40%)
General practitioner 264 (26%) 262 (26%)
Orthopedist 76 (7.5%) 85 (8.3%)
Internist 63 (6.2%) 60 (5.9%)
Osteopath 77 (7.5%) 72 (7.1%)
All other 155 (15.2%) 129 (12.6%)

NOTES: Primary Provider: provider who delivered
majority of care. First Provider: provider who delivered
first care.

provider; and all others, 15.2 percent as first provider and 12.6
percent as primary provider. Table 21 lists the cross tabulation of
primary provider and first provider for all episodes. In general, the
choice of first provider strongly predicted the primary provider. This
may have been due, in part, to the large number of single-visit
episodes. Table 22 lists the cross tabulations of first provider by
primary provider for all episodes that have more than one visit. First
provider still strongly predicts primary provider. About 10 percent of

persons initially seeing nonchiropractic providers move to a
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chiropractor as the primary provider. Table 23 shows the cross
tabulation of the primary provider for the persons with a second episode
of back-pain care, with the primary provider for the first episode.
Table 24 presents the “retention rate” for providers at the second
episode of back pain (that is, the number of persons who saw a
particular provider for the second episode divided by the number who saw
the same type of provider for the first episode). Chiropractors have
the highest retention rate. The percentage of patients seeing
nonchiropractic providers for a first episode of back-pain care who
switch to a chiropractor for the second episode of back-pain care are as
follows: general practitioner 11 percent, orthopedist 25 percent,
internist 33 percent, osteopath 33 percent, other providers 20 percent.
For all persons {including those with only one episode), 86 percent saw
the same type of provider for all episodes (the “no-crossover” file).
Chiropractic and medical doctors do not give patients diagnoses at
the same fregquency. Table 25 presents the 15 most commonly given
diagnoses and the frequency with which they were given to patients by
chiropractors and medical doctors. Chiropractors were more likely to
give patients “disc dislocation” and “disc displacement” diagnoses, and
medical doctors were more likely to give patients diagnoses like “pain
in back” and “back injury.” Two- to sixfold variations in the frequency

of diagnoses given by chiropractors and medical doctors were observed.

PROVIDER CHOICE

Table 26 presents the frequency of use of a chiropractor or a
medical doctor for selected patient sociodemographic variables. There
were differences in sex and race between patients in the two provider
groups. Table 27 presents the result of the logistic regression
analysis of provider choice using person as the unit of analysis, with
site, gender, race, and education included in the model to determine
adjusted odds ratios. Male sex, white race, and high school education
are demographic variables predictive of choosing a chiropractor, with
odds ratios of 1.5, 6.2, and 1.7, respectively. Site was a strong
predictor of provider choice, with odds ratios (relative to Charleston)

of 2.2 for Dayton, 3.0 for Seattle, 4.0 for Fitchburg, 4.3 for Franklin
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Table 24

Retention Rate for Patients with a Second Episode
of Back-Pain Care, by Provider Type

Retention Rate
(percentage of second episode
primary provider same as

Provider Type first episode)
Chiropractor 92
General practitioner 75
Orthopedist 50
Internist 22
Osteopath 75
Other 40
Table 25

Frequency of the Most Commonly Given Diagnoses by Provider Type

Percentage of Total Visits

Diagnosis Chiropractor Medical Doctor

w
(en]

Sciatica

Nonarticular rheumatism
Cervical disc displacement
Lumbar disc displacement
Sacroiliac joint dysfunction
Pain in neck

Pain in back

Closed cervical dislocation
Dislocated vertebrae
Sacroiliac injury

Neck injury

Thoracic injury

Lumbar injury

Back injury

Osteoarthritis
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County, and 8.7 for Georgetown County. Income was not a predictor.

With the exception noted below, no health-status or health-attitudes
variables were independently associated with provider choice. No first-
order interaction term was significant. Stratified analysis did not
reveal any interaction between site and age or general health status and
race. There was no significant correlation between the independent

variables. Overall, the model fitting was only fair, with a chi-square
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Table 26

Frequency of Use of Primary Provider for Back Pain,
by Selected Patient Sociodemographic and

Health Status Variables

Sociodemographic or

Patients Seeing Patients Seeing

Health Status Variable Chiropractor Medical Doctor
Male Sex 53% 44%
White Race 93% 83%
Black Race 2% 11%
Married 75% 75%
Working 70% 63%
Mean Age 35 years 37 years
Mean family income $11,102 $11,832
Report health status as

good or excellent 87% 82%
Report being bothered by

pain very often 9% ‘e
Report being worried a

great deal about health 7% 8%

Table 27

Adjusted 0dds Ratios for Choosing Chiropractor as Primary Provider,
Using Person as the Unit of Analysis

95% Confidence

Variable Odds Ratio Interval
Site:

Charleston 1.0

Dayton 2.2 0.9, 5.7

Seattle 3.0 1.2, 7.9

Fitchburg 4.0 1.5, 10.6

Franklin County 4.3 1.6, 11.3

Georgetown County 8.7 3.3, 23.3
Education (highest level completed):

Less than high school 1.0

High school 1.7 1.1, 2.6

More than high school 1.1 0.7, 1.9
Race:

White 1.0

Black 0.16 0.06, 0.46

Other 0.78 0.35, 1.7
Sex

Female 1.0

Male 1.5 1.1, 2.1
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statistic of about 60 and a log likelihood of -358, and a pseudo-R? of
0.08.

Table 28 presents the results of a logistic regression model with
site, race, gender, education, and income used to determine adjusted
odds ratios. The unit of analysis is a visit. Again, site is a strong
predictor of provider choice. 0dds ratios, relative to Charleston, are
1.9 for Dayton, 2.9 for Seattle, 3.4 for Fitchburg, 3.2 for Franklin
County, and 7.5 for Georgetown County. Male sex, white race and high
school education are demographic variables predictive of choice of
chiropractor, with odds ratios of 1.4, 5.0, and 1.6, respectively. In
this analysis, income was also an independent predictor of choosing a
chiropractor. As in the person-level analysis, no health-status or
health-attitude variables were significant (subject to the exception
noted below). No first-order interaction term was significant, and

there was no correlation between independent variables. Again, model

Table 28

Adjusted 0dds Ratios for Choosing Chiropractor as Primary Provider,
Using Visit as the Unit of Analysis

95% Confidence

Variable 0dds Ratio Interval
Site:

Charleston 1.0

Dayton 1.9 0.79, 4.6

Seattle 2.9 1.3, 6.7

Fitchburg 3.4 1.4, 8.2

Franklin County 3.2 1.3, 7.7

Georgetown County 7.5 3.0, 18.7
Education: (highest level completed)

Less than high school 1.0

High school 1.6 1.1, 2.3

More than high school 1.0 0.61, 1.5
Race:

White 1.0

Black 0.2 0.08, 0.53

Other 0.72 0.32, 1.6
Sex

Female 1.0

Male 1.4 1.1, 2.0

Income (divided by 10,000) 0.77 0.60, 1.0




fitting was only fair with a log likelihood of -5,240 and a pseudo-R? of
0.08.

In both the person-level and visit-level analyses, the health-
status variables General Health Index and Psychological Well-Being, when
categorized into quartiles of the distribution of the variable, were
significant independent predictors of provider choice. However, the
effect did not follow a consistent pattern. With the highest quartile
of General Health Status and Psychological Well-Being (representing best
health and best well-being) representing the reference value, the second
highest quartile of each variable was significantly different from the
top quartile. For Psychological Well-Being, persons in the second
quartile had an odds ratio of about 2, while for General Health Index,
persons in the second quartile had an odds ratio of about 0.5. The
remaining two lower quartiles had odds ratios that did not differ
significantly from the top quartile. Stratified analysis did not yield
any consistent effect. Since the effect was not consistent, and in the
absence of prior research or theory to suggest such a complicated
effect, these two variables were left out of the final model (their
exclusion did not substantially alter the estimates of the odds ratios

for the remaining variables).

USE AND COSTS

Table 29 presents the mean number of visits per episode of back-
pain care and the mean cost per provider visit for the different
provider types. Orthopedic physicians and other physicians had
significantly higher mean costs per visit than the other provider types.
Chiropractors had a significantly higher mean number of visits per
episode. This is also demonstrated in Table 30. Almost 80 percent of
episodes of back-pain care treated by general practitioners had 2 visits
or fewer, while only about 30 percent of episodes treated by
chiropractors did. Conversely, 20 percent of episodes of back-pain care
treated by chiropractors had 15 visits or more, while only 1 percent of
episodes treated by general practitioners did.

The mean total cost per episode of back-pain care delivered by the

various providers is presented in Table 31. Orthopedic physicians had
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Table 30

Comparison of Chiropractor and General Practitioner for Low-Use
and High-Use Episodes

Percent of Episodes Percent of Episodes
With 2 Visits With 15 Visits
or Fewer or More
Chiropractor 29 20
General practitioner 79 1
Table 31

Mean Total Cost per Episode of Back-Pain Care,
by Provider Type

95% Confidence

Provider # of Episodes Mean Cost Interval
Chiropractor 412 $281 $242-$320
GP 262 $199 $115-$283
Orthopedist 85 $531 $201-$861
Internist 60 $332 §15-8§512
Osteopath 72 $388 $0-$781
Other 129 $348 $171-$525
the highest mean cost ($531), internists, osteopaths, and other

physicians had intermediate mean costs ($332, $388, and $348,
respectively); and chiropractors and general practitioners had the
lowest mean costs ($281 and $199, respectively). Because of the
skewness of the distributions caused by hospitalizations and the
relatively small sample sizes of the nonchiropractor, non-general
practitioner providers, these differences in mean total episode cost,
while apparent, do not reach conventional levels of statistical
significance (the exception is the orthopedist/general practitioner
comparison). Since chiropractic is exclusively outpatient health care,
a comparison of mean outpatient costs (i.e., costs associated with
hospitalizations removed) is presented in Table 32. Chiropractors,
orthopedists, and osteopaths all have the highest mean outpatient cost
per episode ($281, $281, and $280, respectively); internists and other
physicians have intermediate costs ($218 and $239, respectively); and
general practitioners have the lowest mean cost at $120. The difference

in mean cost between chiropractors and general practitioners is



Table 32

Mean Outpatient Cost per Episode of Back-Pain Care,
by Provider Type

95% Confidence

Provider # of Episodes Mean Cost Interval
Chiropractor 412 $281 $242-$320
GP 262 $120 $89-5150
Orthopedist 85 $281 $172-8390
Internist 60 $218 $143-$294
Osteopath 72 $§280 $59-$501
Other 129 $239 $139-$339

statistically significant. A stratified analysis showed that the mean
cost per episode by provider type varied with site. Orthopedists were
the first or second most expensive provider type at four of the six
sites, but lease expensive at one site. Chiropractors were among the
least expensive providers at four of the six sites, but most expensive
at two sites. Relatively few episodes (i.e., less than 10) in some of
the categories make this analysis very sensitive to extreme values.
Still, the variation between sites of the total cost per episode by
provider suggests that generalizing average costs from these six sites
to the United States should be done with caution.

Multiple regression modeling of mean total cost per episode and
mean outpatient cost per episode revealed that site and practitioner
were both significant independent predictors of cost and explained about
8 percent of the variance. No other sociodemographic or health-status
variable was a significant independent predictor of cost. Adjusting the
above costs for the effect of site changed the estimates by about $13 on
average (maximum = $30) and did not change the rank order of the above '
classification nor the statistically significant difference between
chiropractors and general practitioners for mean outpatient costs. For
this reason, the remainder of the data on episode of care costs will be
presented unadjusted for site.

Table 33 presents the mean annual back-pain care costs, by provider
type. Both mean total costs and mean outpatient costs were calculated.
General practitioners had the lowest, and osteopathic physicians the

highest total annual costs. For outpatient costs, general practitioners



Table 33
Mean Total and Mean Outpatient Back-Pain Care Costs,
by Provider Type, Annually
95% Mean 95%

Mean Total Confidence Outpatient Confidence
Provider Cost Interval Cost Interval
Chiropractor $126 $105-$147 $126 $105-5147
GP $59 $34-$84 $38 $27-548
Orthopedist $132 $61-5204 $79 $54-$104
Internist $113 $30-$197 $64 $38-$90
Osteopath $186 $0-s414 $129 $§1-8257
Other $136 $53-5220 $91 $43-$139

were again the lowest,

Comparing these data with the episode cost data,

only provider type to move more than one position in the rank order of

cost by provider type

move down the rank order of cost when calculated on a per-annum basis).
Table 34 presents the mean and maximum hospital costs per episode

of back-pain care. Overall,

and chiropractors and osteopaths were highest.

there were 32 episodes

(in both total and outpatient costs,

(5.2 percent)

orthopedists are the

hospitalization among the 608 nonchiropractic episodes of care. The

rate of hospitalization varied by provider type.
highest rate of hospitalization
percent, had the lowest rate

hospital admitting privileges).

(9.4 percent)

and osteopaths, at 2.7

(except chiropractors, who do not have

General practitioners,

other

physicians, and internists had hospitalization rates of 3.8 percent,

Table 34

Mean and Maximum Inpatient Costs per Episode of Back-Pain Care,

by Provider Type

# of Standard
Provider Episodes Mean Cost Erroxr Maximum
Chiropractor 0 0 0 0
GP 10 $2,080 $506 $5,529
Orthopedist 8 $2,655 5921 $8,480
Internist 5 $1,360 $550 $3,015
Osteopath 2 $3,906 $2,451 $6,356
Other 7 $2,011 $455 $3,783

orthopedists

with

Orthopedists had the

5.

4



percent, and 8.3 percent, respectively. Hospitalization costs were
highest for osteopaths (but based on a very small sample) and lowest for
internists.

The mean and maximum provider costs of an episode of back-pain care
are presented in Table 35. Chiropractors have the highest mean provider
cost per episode ($264) and general practitioners have the lowest ($95),
and this difference is statistically significant.

Table 36 displays the mean and maximum drug costs (both purchased
directly from the provider and purchased at a pharmacy) of episodes of
back pain. The drug costs were for drugs purchased from physicians
(including chiropractors) and drugs purchased from pharmacies. Further
inspection of the line-items claims forms coming from these two files in

episodes with a chiropractor as primary provider revealed the following:

Table 35

Mean and Maximum Provider Costs per Episode of Back-Pain Care,
by Provider Type

# of Standard
Provider Episodes Mean Cost Error Maximum
Chiropractor 412 $264 $10 $2,921
GP 262 $95 $15 $2,680
Orthopedist 85 $247 $54 $4,312
Internist 60 $180 $36 $1,404
Osteopath 72 $238 $96 $6,703
Other 126 $212 $51 $475
Table 36

Mean and Maximum Drug Costs per Episode of Back-Pain Care,
by Provider Type

# of Standard
Provider Episodes Mean Cost Error Maximum
Chiropractor 112 $37 $5 $382
GP 171 $30 $4 $546
Orthopedist 49 $33 $6 $198
Internist 38 $48 $11 $309
Osteopath 33 $59 $26 $816

Other 50 $29 $6 $305




seventeen episodes included charges for drugs purchased from the
chiropractor (mean cost = $22). All of these were for drugs classified
as mineral and vitamin supplements. One hundred episodes included
charges for drugs purchased from pharmacies (mean cost = $38) .
Examination of these claims forms revealed that some patients were
receiving prescription medications from infrequent medical doctor visits
amidst a series of chiropractic visits. In some episodes, however,
patients were purchasing prescription medications such as meprobamate,
diazepam, indomethacin, and codeine for many months during which time
the only provider with a claim for service was a chiropractor.

Table 37 shows the mean and maximum supply costs per episode.
Substantial variation, both within provider type and between provider

types, was seen.

Table 37

Mean and Maximum Supply Costs per Episode of Back-Pain Care,
by Provider Type

# of Standard
Provider Episodes Mean Cost Error Maximum
Chiropractor 31 $58 $21 $665
GP 8 $41 $22 $196
Orthopedist 13 $65 $18 $§227
Internist 1 s31 — s31
Osteopath 4 $101 $55 $252

Other 7 $45 $20 $146




5. DISCUSSION

This report represents the first community-based study of the use
and costs of chiropractic services. Additionally, it is the first study
of the use of chiropractic services with adequate national
representation and detailed, patient-level data. The principal
conclusions that can be drawn from this study can be grouped into three
categories: overall use, overall economics, and back-pain-specific
provider use and costs.

Overall, about 7.5 percent of persons saw a chiropractor within a
three- or five-year period during the study (1974-1982). This is
somewhat midway between the two previous estimates of national use: the
3.6 percent per year estimated in 1979 by the Foundation for the
Advancement of Chiropractic Tenets and Science (Von Kuster, 1980) and
the 7 percent per year estimated by Eisenberg and colleagues’ study
(1993) conducted in 1990. The results in my report are of the same
order of magnitude as previous estimates.

Chiropractors delivered the great majority of mauipulative care for
which reimbursement was sought. Over 90 percent of all manipulative
therapy was delivered by chiropractors. There has been no previous
data-based estimate of this number in the literature.

The chiropractic use rate was 41 visits per 100 person-years. This
value is somewhat lower than the only previous estimate of 62 visits per
100 person-years made by the Foundation for the Advancement of
Chiropractic Tenets and Science (Von Kuster, 1980). That study was a
survey and suffered from a low response rate, so the number shown in
this report is more likely to be valid.

Chiropractic users, compared with nonusers, are more likely to be
white, middle-aged, high school graduates, and married. One previous
regional use study reported greater use by whites (New Haven Health
Care, Inc., 1976) and several other regional use studies have reported
that middle-aged, employved, and high school educated persons are more
likely to use chiropractic (New Haven Health Care, Inc., 1976; Pima

Health Systems, Inc., 1976; Phillips, 1981; Phillips and Butler, 1982).



Other regional studies have reported gender and/or income differences
between users and nonusers, but this was not seen in this report.

Pain, swelling, and injury of the back region alone account for 42
percent of all chiropractic visits, and this value is relatively
constant from site to site. This agrees with previous regional studies
that have reported that low-back pain accounts for 32 percent, 44
percent, or 45 percent of chiropractic visits (Pima Health Systems,
Inc., 1976; Phillips, 1981; Phillips and Butler, 1982). When added to
patient visits for the symptoms of face and neck pain, headache, and
back adjustment, fully 70 percent of chiropractic visits are for these
four common, musculoskeletal-related complaints. This agrees with
previous regional studies of chiropractic use.

Chiropractors assign diagnoses to patients with back pain at a
different frequency than do medical doctors. Twelve percent of
chiropractic patients were given the diagnosis of closed cervical
dislocation, while less than 1 percent of patients seeing medical
doctors received this diagnosis. Conversely, medical doctors gave 3
percent of their patients the diagnosis of back injury, while
chiropractors gave this diagnosis to only 0.5 percent of their patients.
These differences are far greater than could be expected on the basis of
patient characteristics and consequently, probably reflect provider
differences in assigning diagnoses. Similar data have been reported
once before (Jarvis et al., 1991), and these same investigators have
reported that the frequency of diagnosis assignment by providers has
changed over time (Phillips, 1991). These data would suggest that any
analyses between chiropractic patients and medical doctor patients that
are stratified on diagnosis may not be comparing similar patients.

Spinal manipulation is, by far, the most common service provided
for which reimbursement is sought. Previous regional studies have
reported that spinal manipulation accounts for 76 percent, 83 percent,
90 percent, or 92 percent of chiropractic services (New Haven Health
Care, Inc., 1976; Pima Health Systems, Inc., 1976; Phillips, 1981;
Phillips and Butler, 1982). The value reported here, 60 percent, is
somewhat lower but still more than three times the next most common

service. The first chiropractic visit seemed to consist of an office



visit, an X ray, and then spinal manipulation. Repeat visits were
mainly manipulation. This is not surprising since chiropractic
treatment usually involves a series of spinal manipulations.

Large geographic variations in the number of persons seeking
chiropractic care and the intensity with which they were treated were
seen in this study. Previous studies have reported that the West and
Northcentral areas of the United States use more chiropractic care than
the South or Northeast (Deyo and Tsui-Wu, 1987; Mugge, 1986; Von Kuster,
1980), but this study cannot confirm this. This study is the first
description of different use rates of chiropractic in different cities
or towns. There appears to be no particular geographic or city-size
pattern to the variations. The two Southern sites had the greatest
variation seen, the two rural sites had two- to threefold differences in
use, and the two large cities had three- to fourfold differences in use.

The cause or causes of these variations in use are not known. They
could be due to differences in the local health care system at each site
(such as the number of chiropractors practicing per unit population or
the relative wait for a medical practitioner appointment), or to patient
characteristics (such as severity of illness or preference for
chiropractors), or to provider characteristics (such as appropriateness
of care or practice style). Such geographic variations in care have
been seen for many medical procedures, and they have defied easy
explanation by provider, patient, and health care system variables
(Chassin et al., 1987; Chassin 1993). To try to explain the variations
seen for chiropractic care, I attempted to determine the number of
practicing chiropractors in the various sites during the study period.
Unfortunately, I was not successful. Satisfaction with health care,
time for a medical practitioner appointment, and other variables
reflective of the baseline level of service and demand at the individual
sites were not associated with the choice of a chiropractor in the
logistic regression analyses. Gender, education, and race were all
independent predictors of choosing a chiropractor for patients with back
pain, but these demographic variables did not vary greatly across site
and in aggregate, did not explain much of the differences seen between

sites. Baseline General Health Status and Psychological Well-Being



indexes both showed significance as independent predictors of using a
chiropractor but did so inconsistently. In the absence of a previously
existing plausible theory for this, all that I can conclude at this
point is that these concepts deserve further study. The available data
do not allow for measuring severity of illness on a per-episode basis,
and so no conclusions about this may be drawn. No statements can be
made about appropriateness from these data. Future research will be
needed to help explain the cause or causes of these variations.

This report presents the first calculation of the price elasticity
of chiropractic care. Chiropractic care is very sensitive to cost
sharing. Any amount equal to or greater than 25 percent cost sharing
decreased chiropractic expense by about one-half. This is more
sensitive than overall health care expenses, outpatient health care
expenses, and dental expenses, and about as sensitive as ambulatory
mental health services. Interestingly, increased cost sharing above 25
percent did not result in a further decrease in use. The effect of
coinsurance in the Health Insurance Experiment on the use of overall
health services has been shown to be blunted by the stop-loss provision
of the insurance plans. Persons in the plans requiring greater
coinsurance exceeded their stop-loss limit quickly; after which, further
care cost them nothing and their use of services increased. This may be
true for chiropractic care, too. Access to free chiropractic care among
persons assigned to an HMO resulted in a ninefold increase in the use of
chiropractic care, compared with persons in the HMO without access to
free chiropractic care. Among persons who had to pay 95 percent of the
cost of their chiropractic care, access to free medical care in an HMO
resulted in an 80 percent decrease in the use of chiropractic care
compared with persons in the fee-for-service plan. Since persons were
not randomly assigned to the HMO control group, it is possible, perhaps
even likely, that some of the decrease in chiropractic use seen in the
HMO control group was due to self-selection. Persons who valued access
to chiropractic care may not have enrolled in the HMO since chiropractic
care was not a covered benefit. In addition, persons in the HMO control
group faced a travel access barrier since they had to go to a different

clinic than what they were accustomed to. It is impossible to



disentangle the relative contributions of these factors to the overall
reduction in chiropractic use seen in the HMO control group. However,
the data are certainly compatible with a substantial cross price effect
(substitution of one service for another depending on price), in light
of the increased price sensitivity of chiropractic care relative to
outpatient medical care.

When providers of episodes of care for back pain are compared,
chiropractors provide far more visits per episode than any other
provider--the mean number of visits per episode for chiropractors being
twice that of the next closest provider. This is not surprising, since
chiropractic care usually involves a series of manipulations, whereas
nonsurgical medical physician care more frequently relies on patient
education, rest, and medications. Previous studies have also shown that
chiropractors deliver more visits for back-pain care than do medical
doctors (Jarvis et al., 1991; Murt et al., 1986). In terms of average
cost per visit, orthopedic doctors (along with the collection of all
other providers labeled “other”) are significantly more expensive than
the other providers. Interestingly, chiropractic physicians are not
significantly lower-cost than nonsurgical medical doctors. This is
different from some previous research using workers’ compensation data
and current chiropractic professional organizations’ claims. Since
these data are over a decade old, it will take current research into
costs per visit to support or refute the claim that the average visit
cost to a chiropractor is lower than the average visit cost to a
nonsurgical medical doctor.

In terms of total costs per episode of care, chiropractors are the
second lowest provider type (bested only by general practitioners).
When hospital costs are removed, chiropractors now become the highest-
cost providers (along with orthopedists and osteopaths). This is
certainly a result of the greater number of visits per chiropractic
episode of care (without any proportionate reduction in average cost per
visit).

The drug costs associated with some chiropractic episodes of care
are surprising since chiropractic is promoted by its professional

organizations as a “surgery-free, drug-free” healing profession. While



the “surgery-free” portion of that claim is confirmed by this study, the
large number of episodes with drug costs and their contribution to the
overall episode cost required further explanation. While the nearly 25
percent of chiropractic episodes with drug costs is substantially lower
than the proportion of episodes with drug costs among other providers,
it is still much larger than would have been previously expected.
Analysis of the claims forms for these drug costs shows that they are of
two kinds: mineral and vitamin supplements purchased directly from the
chiropractor (the smaller component to the overall total) and
prescription drugs purchased from pharmacies. The first type of cost is
to be expected in some chiropractic episodes since the use of mineral
and vitamin supplements is advocated by some chiropractors. The second
type of cost is harder to explain. An examination of the timing of the
drug purchases shows that some of the drugs are purchased at or near the
time of infrequent medical doctor visits occurring within a series of
chiropractic visits. This, too, is not unexpected. Most puzzling,
however, is the observation that in some episodes, patients are
purchasing prescription medications very likely used for back pain
(diazepam, indomethacin, etc.) for several months running, during which
time no provider other than a chiropractor is requesting reimbursement
for services. How or why this occurred is unknown, and I can only
speculate. One hypothesis is that the patient is receiving telephone
prescriptions from a medical doctor without a face-to-face visit
(reimbursement for such “telephone visits” is not customary for
physicians, as it is for some other professionals such as lawyers). A
second hypothesis is that the chiropractor has an established
relationship with a medical doctor, who writes prescriptions for the
chiropractor’s patients without ever seeing the patient. Future
research will be needed to examine what the reasons are for such
behavior. For the purpose of this report, I included all these drug
costs into the total cost of the episode. Patients who purchase these
items during a chiropractic episode of care must certainly have their
cost added to the total cost of the episode, as would any prescription
medication purchased by a medical patient be included. Comparing one

without the other would not be an accurate reflection of the total



episode costs. Excluding the drugs purchased from a pharmacy from the
chiropractic episodes’ costs did not qualitatively alter the results of
the analysis of total episode costs or outpatient costs.

It appears, then, that the advantage that chiropractic care enjoyed
in this study in terms of total costs is exclusively due to the lack of
hospitalizations among chiropractic-treated patients. For outpatient
care, chiropractic was among the most expensive of providers. A large
percentage of hospitalizations for many conditions have been shown to be
for less than appropriate reasons, let alone necessary reasons. This is
especially true for patients with back pain (Deyo et al., 1891). 1If
even some of the hospitalizations incurred by medical patients could
have been avoided because they were inappropriate, then the cost
advantage of chiropractic providers would diminish or disappear.
Alternatively, if the patients that were hospitalized were destined to
be hospitalized regardless of their source of prehospital care, then
again the cost advantage of chiropractic would disappear. The
observation that no patients treated by a chiropractor ultimately
required hospitalization by a medical provider does not preclude this
possibility. Firstly, the total number of episodes and the relatively
infrequent hospitalizations make it possible that this was observed by
chance alone, and secondly it may be that patients who suffer more
sudden onset, severe, sciatic-like back and leg pain (who are most
likely to benefit from surgery) may initially seek out medical doctors
rather than chiropractors.

Conversely, the number of chiropractic visits per episode has
substantial skewness, and it may be that some chiropractors are
inappropriately overtreating some patients. If this utilization were
controlled (analogous to the above consideration of inappropriate
hospitalization), then chiropractic’s cost advantage would increase.

There are several important limitations to this study. First is
that the data are already over a decade old and may not accurately
represent current use. Unfortunately, there exists no more-recent
comparable database upon which to perform analyses such as that found in
this study. Until such time, these data are the best estimates

available.



Secondly, the patient population has some important exclusions.

The elderly were intentionally excluded. However, previous study
estimates, and preliminary results from our current RAND study of
chiropractic appropriateness, suggest that the elderly, at most, account
for between 6 percent and 13 percent of all chiropractic patients
(National Board of Chiropractic Examiners, 1993). Their exclusion from
this study is unlikely to qualitatively change the results. Also, the
study did not include chiropractic care paid for by workers’
compensation. This undoubtedly accounts for the very low number of
visits coded as being work related. Previous study estimates and our
preliminary results suggest that workers’ compensation accounts for
between 10 percent and 13 percent of all chiropractic care, so again its
exclusion from this study is unlikely to gqgualitatively affect the
results (Brennan, 1988a, 1988b, and 1988c).

A third limitation is the nature of the sampling. Although the
cluster sampling used in the HIE resulted in an enrolled population
demographically similar to the nonelderly U.S. population, the results
may only be generalized with confidence to the U.S. population when the
results are consistent across sites. Some results showed consistency
across sites (such as reason or symptom for seeking care), while others
showed variability. The results with variation across sites, such as
the use of chiropractic services and the total cost of care per episode
by provider type, are in themselves interesting and suggest lines for
future research. However, averages across the six sites may not be
valid for the entire United States and may represent information
specific to the sites studied.

Another important limitation to the analyses is that it is not
possible to control for severity of illness on an episode-of-care basis.
Health status was measured upon enrollment in the HIE, and therefore any
adjustments made for health status may not reflect the health status
after the onset of an episode of back-pain illness. Rather than try to
control for severity of illness by matching on provider-specified
diagnoses, a process I believe may do more harm than good, I instead
chose to make the a priori assumpticn that severity of illness, in the

population of patients with back-pain illness, is not associated with



choice of provider (it is very conceivable that it is associated with
provider choice at the individual patient level). So comparisons
between medical care use and chiropractic care use are made without
respect to severity of illness at the population level, and the reader
can “adjust” the results to his or her liking, depending upon beliefs.
If the reader believes that the initial assumption is correct, then the
analyses may be taken at face value. If the reader believes that
patients with more-severe illness are more likely to see medical doctors
than chiropractors, then the total cost advantage enjoyed by
chiropractors in this study becomes less, and chiropractors’ outpatient
cost disadvantage becomes even greater. If, however, the reader
believes that patients with more severe illness are more likely to see
chiropractors, then the total cost advantage for chiropractors becomes
greater, and the outpatient cost disadvantage becomes less. Until good-
quality data about severity of illness in a population of patients with
episodes of back-pain illness seeking care from different providers
becomes available, no more-precise adjustments are possible. .

A final important limitation is that none of the utilization data
say anything about appropriateness of care. Therefore, we do not know
if the hospitalizations in the medically treated patients contained
inappropriate overuse, or if the fewer number of visits for patients
seeing general practitioners was inappropriate underuse, or if the use
of X rays or medications (including vitamins and minerals) by any
practitioner was inappropriately high or low. All that can be concluded
is that differences do exist, that they are economically important, and
they suggest the lines for future research on appropriateness and
effectiveness.

Even given these limitations, these analyses contain many
strengths. First is the community-based design of the HIE. Second 1is
the comparability of the enrolled population to the nonelderly U.S.
population at the time of the study. These two features allow for the
calculation of use rates that can be generalized with some confidence to
the United States as a whole. Third is that the episodes of care were
patient centered in their construction (rather than provider centered).

By this, I mean that visits were initially selected if the patient-



specified reason for the visit was for back pain and then finally
included if the provider also gave the patient a diagnosis compatible
with musculoskeletal or radicular back pain. The alternative method
that has been used in other analyses is to select records solely on the
basis of preset provider-specified ICD diagnoses. The method used in
this report is, I believe, a more accurate way to construct episodes of
care for back pain since the patient’s symptoms are given first
priority. Fourthly, the episodes of illness were painstakingly
constructed to represent the best clinical judgment about which care
belonged to an episode and which care did not. Previous analyses have
used computer rules alone to construct episodes. Lastly, the great
wealth of patient-level detail, not only health status but also health
attitudes, medical history, and detailed sociodemographic data, allows
for the first time an analysis of possible associations between such
variables and the outcome variables of interest.

In sum, this report represents the best available analyses about
the use and costs of chiropractic care in the United States. It shows
that chiropractic care is relatively common, and that a substantial
amount of money is spent on it. It confirms that chiropractors most
commonly treat patients with musculoskeletal complaints and that spinal
manipulation is by far the most common treatment given. It shows that
most patients receive relatively few visits in a year or in an episode
of back-pain care, but that a few patients receive a great deal of care.
This raises the question of potential overuse. This report has
demonstrated that clinically significant variations are seen in the use
of chiropractic care at different sites in the United States. It has
described, for the first time, the effect of cost sharing on the use of
chiropractic services and has shown that chiropractic care is much more
sensitive to cost than other types of care. For patients with back
pain, chiropractors are among the lowest-cost providers for total costs,
but among the highest-cost providers for outpatient costs. Future
research is needed to determine the comparative appropriateness and
cost-effectiveness of chiropractic care compared with medical doctor

care.



APPENDIX A

COMMONLY OCCURRING INSTANCES IN WHICH CLINICAL JUDGMENT WAS USED TO
OVERRIDE DECISION RULES

If within a few days of a qualifying back-pain visit a new visit was
coded for 9030 RADIOLOGIC EXAMINATION, or 9200 LABORATORY TEST, and
the CRVS code showed that a test compatible with an evaluation of
back pain was performed (such as lumbosacral radiography, complete
blood count, sedimentation rate), then the visit was included.

If within 90 days of a qualifying back-pain visit the patient made a
visit to the same provider that was coded N120 DISCUSSION OF
RESULTS, or 9850 PROGRESS VISIT, or 9400 PHYSICIAN DISCUSSES OR
INSTRUCTS PATIENT and there was no “other” concurrent medical
problem apparent from the line items, then the visit was included.
Visits coded only for F020 BACK ADJUSTMENT without any additional
qualifier for back pain were included only if they were bounded on
both sides by qualifying visits to the same practitioner less than
three months apart. (Example: three visits over a week for back
pain, followed by two visits the next week for back adjustment
without back pain, followed by another visit for back pain the
following week, would all be included as belonging to the same
episode.)

A relatively rare variant of the above is when the first several
visits occur at regular intervals (about once a week) for back pain,
followed by additional visits at the same intervals for back
adjustments, with no subsequent visit for back pain. IF the back
adjustment visits occurred frequently and stopped within a
relatively short time frame (less than 6 months), they were all
included as belonging to that episode. If they were spread out over
more than six months, they were included until they got to a
frequency of less than once a month, at which point, when coded as
back adjustment alone, the patient was presumed to have entered the
realm of “maintenance therapy,” a concept held by some manipulating

practitioners.
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All visits coded as belonging to the same accident (through the
ACCIDENT RELATED variable, which included the date of the accident)
were included, unless the time between visits was exceptionally long

(over 6 months).
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APPENDIX B

DIAGNOSES GIVEN TO VISITS FOR PATIENT-SPECIFIED REASON OF BACK PAIN

Table B.1

Diagnoses Probably Compatible with Musculoskeletal
or Radicular Back Pain

NUMBER OF

DIAGNOSIS OCCURRENCES
Cephalalgia 2
Migraine 4
Brachial Neuritis 25
Sciatica 224
Cranial Nerve Neuralgia 16
Spinal Nerve Neuralgia 38
Neuralgia 30
Cervical Brachial Plexus Disease 1
Rheumatoid Spondylitis 3
Rheumatoid Arthritis’ 8
Osteoarthritis 69
Hypertrophic Spondylitis 62
Arthritis 31
Progressive Systemic Sclerosis 1
Collagen Disease 3
Torticollis 13
Non-articular Rheumatism 205
Somatic Dysfunction:

- head region 6

- cervical region 16

- thoracic region 14

- lumbar region 30

-~ sacral region 1

- upper extremity 1
Local Bone Disorder 1
Osteochondritis 8
Osteoporosis 1
Costochondritis 2
Spinal Derangement 51
Shoulder Derangement 4
Joint Derangement 6
Cervical Disc Displacement 322
Lumbar Disc Displacement 477
Thoracic Disc Displacement 60
Disc Displacement 92
Disc Disorder 16
Sacroiliac Joint Dysfunction 148
Ankylosis of Spine 2
Cervicocranial Syndrome 55

Cervicobrachial Syndrome 71
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Table B.l—continued

NUMBER OF

DIAGNOSIS OCCURRENCES
Radicular Syndrome, Arms 53
Thoracic Radiculitis 69
Radicular Syndrome, Legs 64
Radicular Syndrome 39
Chondromalacia 1
Joint Disease 6
Synovitis:

- Shoulder 15

- Hip/buttock 1
Bursitis 6
Scoliosis 10
Lordosis 3
Lumbosacral Spondylolisthesis 55
Lumbosacral Anomaly 3
Spine Anomaly 18
Joint Pain 22
Swelling of Joint 2
Effusion of Joint 13
Limb Symptom 1
Pain in Neck 196
Pain in Back 842
Chest Wall Pain 2
Muscle Pain a
Muscle Cramp 48
Rigidity of Back 28
Muscle Weakness 2
Musculoskeletal Symptoms 9
Headache 37
Closed Dorsal Fracture 24
Closed Lumbar Fracture 5
Closed Sacral Fracture 4
Fractured Vertebrae, Late Effect 3
Fractured Sacrum with Cord Lesion 1
Closed Rib Fracture 14
Closed Cervical Dislocation 686
Dislocated Vertebrae, NEC 571
Closed Dislocation, NEC 53
Multiple Dislocation, NOS 12
Late Effect of Dislocation 3
Hip/Thigh Sprain/Strain 1
Knee/Leg Sprain/Strain 2
Sacroiliac Region Injury 1,243
Neck Injury 570
Thoracic Injury 138
Lumbar Injury 204
Coccyx Injury 19
Back Injury 108



Table B.l—continued

NUMBER OF
DIAGNOSIS OCCURRENCES
Rib or Sternal Injury 6
Injury, NEC 38
Injury, NOS, Trunk 6
Contusion, Face/Neck 1
Contusion, Trunk 18
Multiple Contusion 3
Motorcycle Accident 2
Automobile Accident 4
Accident by Overextension 34

Table B.2

Diagnoses Possibly Compatible with Musculoskeletal
or Radicular Back Pain

NUMBER OF
DIAGNOSIS OCCURRENCES
Hypothyroidism 16

Diabetes Mellitus, Adult Onset
Anxiety Neurosis

Hysterical Neurosis Conversion
Depressive Neurosis

Hypnotic Dependence

Benign Hypertension
Hypertensive Heart Disease
Sinus Tachycardia

Ectopic Beats
Temporomandibular Disorder
Irritable Bowel Syndrome
Functional Disorder of Intestine
Psoriatic Arthropathy
Circumscribed Scleroderma
Scapulohumeral Myofibrositis
Hallux Valgus

Acquired Hip Deformity

Chest Pain

Abnormal Blood Pressure

Cough

Pain in Limb

Swelling of Limb

Nervousness

Contusion, Arm

Contusion, Leg

Physical Therapy
Administrative Medical Examination
General Medical Examination
Medical Examination
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Table B.2-continued

NUMBER OF
DIAGNOSIS OCCURRENCES
Orthopedic Aftercare 2
Personal History, NEC 3
Marital Conflict 1
Diet Control 1

Table B.3

Diagnoses Probably Not Compatible with Musculoskeletal
or Radicular Back Pain

NUMBER OF
DIAGNOSIS OCCURRENCES

\]

Gastroenteritis, Colitis
Spinal Cord Exploration
Viral Infection

Acute Gonorrhea

Granuloma Inguinale

Monilial Vulvovaginitis
Infections and Parasites, NEC
Malignant Neoplasm of Soft Tissue, Trunk
Malignancy Secondary to Bone
Lipoma

Benign Neoplasm of Epidermis
Benign Neoplasm of Skin
Uterine Fibroma

Ovarian Cystadenoma

Ovarian Hypofunction

Gout

Acute Alcohol Intoxication
Simple Drunkenness
Encephalomyelitis

Median Nerve Disease

Ulnar Nerve Disease
Peripheral Nerve Disease
Conjuctivitis

Refractive Error

Impacted Cerumen

Angina Pectoris

Pulmonary Embolism
Hemorrhoids

Acute Nasopharyngitis

Acute Pharyngitis

Acute Upper Respiratory Infection
Influenza

Acute Bronchitis

Asthma

Pleurisy
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Table B.3—continued

NUMBER OF
DIAGNOSIS OCCURRENCES
Functional Disorder of Esophagus 1

Peptic Ulcer

Gastritis

Gastric Functional Disorder
Hiatal Hernia
Non-infectious Gastroenteritis
Peritoneal Disease

Renal Infection

Calculus of Kidney

Calculus of Ureter

Acute Cystitis

Cystitis

Non-venereal Urethritis
Urinary Tract Infection
Prostatitis

Breast Hypertrophy
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Pelvic Infection 1
Endometriosis
Vaginitis 1

Excessive Menstruation
Painful Menstruation
Menstrual Cycle Disease
Post-Menopausal Bleeding
Cellulitis of Trunk
Pilonidal Cyst

Infant Eczema

Dermatitis

Erythema Nodosum

Acne

Acute Pyogenic Arthritis 17
Osteomyelitis 1
Infective Myositis 10
Convulsions 1
Abnormal Skin Sensation 6
Syncope and Collapse

Abdominal Pain

Abdominal Tenderness

Abdominal Swelling

Nausea

Pylorospasm

Upper Gastrointestinal Symptoms
Anal or Rectal Pain

Renal Colic

Urinary Pain

Testicular Pain

Female Genital Pain

Vaginal Discharge
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Table B.3-continued

DIAGNOSIS

NUMBER OF
OCCURRENCES

Skin Swelling

Fever of Unknown Origin
Dislocation of Wrist, Late Effect
Open Cervical Dislocation
Intracranial Injury
Laceration, Face
Laceration, Back
Laparoscopy

Vision Exam

Gynecology Exam

Prenatal Care
Pyuria/Bacteruria
Hematuria
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APPENDIX C

VARIABLES USED FROM THE FULL SAMPLE DEMOGRAPHIC FILE

SEX (sex)
AGE (age)
RACE (race)

ETHNOS (ethnicity)

MARSTAT (marital status)

EDUCPER (education)

ECOLLEGE (college attendance at baseline)

BACKGRND (city background)

INCOME1l (family income for year preceding enrollment)

INCOMEZ2 (family income for 2nd year preceding enrollment)
ESTATUS (current employment status)

EFULL (full- or part-time employment at baseline)

ESELF (self-employment)

OCC (occupation at baseline)

INDUSTRY (industry)

PRIVINS ("private" medical insurance at baseline)

WORKINS (work-related medical insurance at baseline)

PUBLINS (public insurance recipient)

AFDC (Aid to Families with Dependent Children recipient at baseline)
SSI (Social Security Insurance recipient)

FOODSTAMP (food stamp recipient at baseline)

WELFARE (welfare recipient)

EGFPBAS (health status)

HSELFREP (self-reported health characteristics)

PAINBAS (frequency of pain)

WORRYBAS (worry about health)

HOSP (hospitalization)

HAVEMD (regular family doctor at enrollment)

MDEXAM {(physical exam in year preceding enrcllment)

MDVIS (number of health practitioner visits in year preceding enrollment)
MDEXP (medical expenses in year preceding enrollment, excluding

hospitalization)



APPENDIX D

VARIABLES USED FROM THE HEALTH STATUS AND ATTITUDES FILE

AROLE (role activity limitations at enrollment)

APERS (personal limitations at enrollment)

CAP (physical capacities at enrollment)

PFI (index of personal functioning at enrollment)

SYMPTM (number of acute symptoms at enrollment)

DISEA (number of disease conditions at enrollment)

MHI (index of mental health at enrollment)

ANX (anxiety at enrollment)

DEP (depression at enrollment)

POSWB (positive well-being at enrollment)

TIES (interpersonal ties at enrollment)

PWB (psychological well-being at enrollment)

PSYDS (psychological distress at enrollment)

LIFE (life satisfaction at enrollment)

GHINDX (index of general health at enrollment)

CURNT (current health at enrollment)

PRIOR (prior health at enrollment)

WORRY (health worry at enrollment)

PAIN (pain rating at enrollment)

EGFP (general health rating at enrollment)

CIG (cigarette smoking status at enrollment)

CAMT (current cigarette smoker: ammount participant smoked at
enrollment)

MOVOL (monthly volume of ethanol consumed at enrollment)

PDRNK (number of drinking-related problems at enrollment)

OWTCR (overweight according to weight/height criteria at enrollment)

ANS (satisfaction with obtaining answers to medical qguestions at
baseline or enrollment)

APPT (satisfaction with length of wait for medical appointments at
baseline or enrollment)

CONV (satisfaction with convenience of medical care at baseline or

enrollment)



HOUR (satisfaction with medical office hours at baseline or enrollment)

WAIT (satisfaction with waiting time at medical office at baseline or
enrollment)

AVMD (satisfaction with availability of family doctors at baseline or
enrollment)

AVSP (satisfaction with availability of medical specialists at baseline
or enrollment)

MCOST (satisfaction with medical costs at baseline or enrollment)

ART (satisfaction with art of medical care at baseline or enrollment)

TECH (satisfaction with technical quality of medical care at baseline
or enrollment)

MDOFF (satisfaction with medical office facilities at baseline or
enrollment)

MGSAT (general satisfaction with medical care at baseline or

enrollment)
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