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OBJECTIVE: To reduce variability in primary care physicians’
use of procedures for imaging the lumbar spine.

DESIGN: Controlled intervention wusing clinical practice
guideline and practice pattern feedback.

STUDY SAMPLE: Sixty-seven internists and 28 family practitio-
ners in a large, group-model HMO.

MEASUREMENTS AND MAIN RESULTS: Intervention group
physicians received the clinical practice guideline for low
back pain, followed after 4 months by three bimonthly feed-
back reports on their current use rates for lumber spine x-rays
and computed tomography and magnetic resonance imaging
scans of the lumbar spine. Control group physicians received
neither the guideline nor the feedback reports. Automated
radiology utilization data were used to compare intervention
and control group physicians’ changes in use rates and vari-
ability in use rates over the course of the study period. Nei-
ther the guideline alone nor the guideline plus feedback was
associated with a significant decrease in use rates or in the
variability in use rates for the lumbar spine imaging proce-
dures under study.

CONCLUSIONS: Clinical practice guidelines and practice pat-
tern feedback fail to achieve their goals when features of the
practice setting and patient expectations and behavior are
not identified and addressed.
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ow back pain affects about half the adults in the

United States in a given year,! and is second only to
colds as a reason for visits to primary care physicians.? In
1990, estimated direct medical care costs for low back pain
were over S24 billion. Estimates for disability compensa-
tion and lost productivity brought the total costs associ-
ated with low back pain to approximately $100 billion.3

The cause of low back pain is often unclear, the cor-
respondence between symptoms and anatomic findings is
low, and up to 85% of patients with low back pain cannot
be given a definitive diagnosis.* Recent trends toward in-
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creasing use of expensive imaging procedures such as
computed tomography (CT) scans and magnetic reso-
nance imaging (MRI) may be driven in part by physician
uncertainty about the diagnosis of low back pain.5 But
lumbar spine imaging tests frequently reveal clinically ir-
relevant pathologic findings even in asymptomatic pa-
tients and thus may lead to unnecessary, expensive, and
potentially harmful medical interventions.%-8

The majority of low back pain episodes can be treated
conservatively in the primary care setting. Experts recom-
mend early mobilization and nonprescription pain killers
as the only necessary treatment for most patients, with
lumbar spine imaging tests reserved for patients who are
still limited by symptoms after a number of weeks of con-
servative treatment.%1° Yet despite this increasing con-
sensus regarding the appropriate treatment of low back
pain, wide geographic variations in diagnostic and treat-
ment patterns have been found in the United States and
other countries. These variations cannot be explained by
differences in the patient populations studied.”-11-15

Variations in physicians’ patterns of care for patients
with low back pain are an example of a well-recognized
broader phenomenon of unexplained practice pattern vari-
ations,!6-19 for which diagnostic uncertainty is one among
a number of possible explanations.?? This phenomenon
has implications for efforts to improve medical care out-
comes while containing costs,?°?2 and has prompted ef-
forts to identify effective strategies for persuading physi-
cians to adopt clinical behaviors that are consistent with
state-of-the-art medical practice.

We conducted an exploratory analysis of low back
pain incidence and treatment patterns in an HMO setting.
We found a 6% to 7% annual incidence of low back pain
among adult members in 1987. Three fourths of these low
back pain episodes were initially treated by internal medi-
cine and family practice physicians, and approximately
two thirds of these patients received a nonspecific diagno-
sis (strains or sprains, or simply notation of the symptom
of low back pain). Further analyses of data for 1991
showed that average use rates of tests for diagnosing low
back pain were about 16% for lumbosacral spine x-rays,
5% for lumbar spine CT scans, and 1% for MRI scans (for
internists and family practitioners combined). More strik-
ing than the absolute values of these use rates was the
variation in rates among these primary care physicians:
from 2% to 48% for x-rays, from 0% to 30% for CT scans,
and from 0% to 9% for MRIs.

The principal motivation for the present study was

concern about what this wide interphysician variation in
619
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use rates implied about quality of care. Our primary
study objective was to determine whether dissemination
of a clinical practice guideline, alone and together with
practice pattern feedback, would reduce variability in use
rates for lumbosacral spine x-rays and CT and MRI scans
among primary care physicians. A secondary concern was
the cost implications of increases in use rates in recent
years for these imaging procedures—especially CT and
MRI scans. Therefore, we were also interested in studying
whether the intervention would reduce the overall use of
these procedures.

METHODS
Study Setting

The study site was Kaiser Permanente Northwest Re-
gion, an established, not-for-profit, prepaid group-model
HMO serving more than 400,000 members in Portland and
Salem, Oregon, and southwest Washington. The HMO pro-
vides comprehensive outpatient and inpatient care to
members, who are generally representative of the service
area population. At the time this study was conducted,
the HMO was organized into two administratively distinct
medical areas within the service area, each having a num-
ber of ambulatory care medical facilities and an area hos-
pital to which clinicians practicing in that area admitted
their patients. In recent years, the HMO has increasingly
relied on clinical practice guidelines to promote organiza-
tional goals of high-quality, cost-effective care. However,
at the time this study began, the HMO did not have guide-
lines for the care of low back pain or for lumbar spine im-
aging test ordering, and the Agency for Health Care Policy
and Research (AHCPR) low back pain guideline!® had not
yet been published.

Study Subjects

Subjects included all 67 general internal medicine
physicians and 28 family practice physicians who were
engaged exclusively in primary care practice during the
year before and following the start of the intervention pe-
riod, which began with the distribution of the low back
pain clinical practice guideline in early May 1994.

Study Design

The design made use of the HMO’s two administra-
tively distinct medical areas. The 33 internists and 9 fam-
ily practitioners in one administrative area (area A) were
designated as the intervention group, while the 34 inter-
nists and 19 family practitioners in the other administra-
tive area (area B) constituted the control group. The inter-
vention group physicians received the low back pain
guideline, followed by three feedback reports on their use
rates for the lumbar spine x-rays and CT and MRI scans.
Although it involved confounding between intervention ef-
fect and area effect, this design was considered necessary

to avoid problems of contamination that could occur if
physicians in the same medical office were individually
randomized to intervention and control status.

The study design called for the research team to en-
list several of the HMO’s respected internal medicine and
family practice physicians and relevant specialists to de-
velop a guideline that focused on imaging test ordering by
primary care physicians in the care of patients with low
back pain. This plan had to be modified when we discov-
ered that a group of specialist physicians in area A had
been working for some time to develop a comprehensive
process-of-care guideline for the care of patients with low
back pain. This group wished to disseminate the guideline
in both areas A and B. Negotiations ensued, and the
research team agreed to use the comprehensive process-of-
care guideline being developed by the specialist group for
the research project. The specialist group agreed to delay
disseminating the guideline in area B (the control group
area) until after the completion of the research project.
Recommendations for imaging test use were embedded at
various junctures in the overall process-of-care guideline,
which was summarized in a 1-page algorithm printed on a
laminated removable page. The recommendations followed
the approach advocated by Deyo et al.,® and subsequently
outlined in the AHCPR low back pain guideline.!©

Implementation of the intervention began with the
mailing of the clinical practice guideline to the interven-
tion group physicians in May 1994, under a cover letter
from the co-principal investigators of the research team,
one of whom was an internal medicine physician working
in area A (the intervention area). Immediately following the
mailing, members of the specialist group that developed
the guideline attended internal medicine and family prac-
tice departmental meetings in the intervention group medi-
cal area to introduce and discuss the guideline. These
meetings were well attended, and the primary care physi-
cians expressed positive responses to the guideline. Other
than these brief introductory presentations, no other edu-
cational activities about the guideline were carried out.

The “guideline-only” phase of the intervention contin-
ued for 4 months. The “guideline-plus-feedback” phase
began with the mailing of the first feedback report to the
intervention group physicians. Two more feedback reports
were mailed at 2-month intervals. The physicians’ use
rates were tracked for a final 2 months following the mail-
ing of the third feedback report.

The feedback reports were prepared by the research
team with the help of the HMO’s Medical Economics
Department, using the HMO'’s radiology and appointment
databases. Each report displayed individual use rates for
the three procedures, ranked from highest to lowest for all
the physicians (separately for internists and family practi-
tioners). No physician identifiers were shown. However, to
enable comparison with colleagues, each physician re-
ceived a report on which his or her own rates had been
highlighted with a marking pen.

The first feedback report covered the 3-month period
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during which the guideline alone had been implemented.
The second report covered a 3-month period that included
the last month of the guideline-only phase and the first
2 months of the guideline-plus-feedback phase. The third
report covered the last 2 months of the guideline-plus-
feedback phase. In addition to their use rates for the cur-
rent period, the second and third feedback reports also
included the rates of the immediately previous period (to
allow the physicians to observe changes in their test-
ordering rates). Although the reports were distributed only
to the intervention group physicians in area A, they dis-
played the use rates for the study group physicians in
area B as well.

Data Sources

The HMO’s automated radiology information manage-
ment database was the source of information on the num-
bers of imaging procedures ordered by the physicians
(i.e., the numerator in the imaging test use rates). This
database records all imaging procedures performed in the
HMO'’s radiology department, including date of procedure
and the identity of the patient and the ordering physician.

The HMO'’s automated appointment database was the
source of information on the number of patient visits to in-
tervention and control group physicians during the study
period (i.e., the denominator in the imaging test use rates).
This database records the data and appointment type of
all visits to the HMO'’s providers (e.g., regularly scheduled
office visit, same day appointment, walk-in visit, urgency
care visit), and the identity of the provider and the patient
(including patient age and gender).

Study Measures

Two study measures were used. The first was the use
rate by internal medicine and family practice physicians
(per 1,000 visits of patients aged 18 years and over) for
lumbosacral spine x-rays and CT and MRI scans of the
lumbar spine, indirectly standardized for visit type and
patient age and gender, as indicators of case mix. Be-
cause the radiology management database did not pro-
vide information about the diagnosis for which imaging
procedures were ordered, we identified these stratification
variables as proxies for case mix, in the following manner.
Using an outpatient utilization research database,?? we car-
ried out a linear regression analysis on the proportion of pri-
mary care physicians’ total patient visits that were for low
back pain, for two time periods (1980-1983 and 1984-
1987). In both time periods, the proportion of total visits by
patients in each of three age groups (18-39, 40-64, 65+),
the proportion of patient visits by women, and the propor-
tion of total visits of different appointment types (e.g.,
regularly-scheduled, walk-in, urgency care) accounted for
approximately 40% of the variation in the proportion of
physicians’ total visits that were for low back pain. There-
fore, both in the feedback reports that were distributed to

the physicians and in the data analysis, use rates for the
three imaging test procedures were indirectly standard-
ized for these case-mix indicators.?* We standardized sep-
arately for the preintervention and intervention periods,
using all control and intervention group physicians as the
reference population.

The second study measure was variability in inter-
nists’ and family practitioners’ use rates for lumbosacral
spine x-rays and CT and MRI scans of the lumbar spine,
as measured by the within-group variance of the individ-
ual indirectly standardized physician use rates.

Data Analysis

We compared the intervention and control group phy-
sicians with regard to the preintervention to postinterven-
tion changes in use rates and variability in use rates for
the three lumbar spine imaging procedures. Individual
physicians’ rates for a given phase of the study period
were compared with their own rates for the same period
during the previous (preintervention) year, with separate
comparisons for internal medicine and family practice
physicians. We used two-sample, unweighted Student’s t
tests with the physician as the unit of analysis to com-
pare use rate changes in the intervention and control
groups. To compare intervention and control group differ-
ences in changes in the variance in use rates, we used the
modified likelihood ratio test described by Morrison.25

RESULTS

Tables 1 and 2 compare, for internal medicine and
family practice physicians, respectively, the mean individ-
ual use rates (indirectly standardized in the manner
described above) for the three lumbar spine imaging proce-
dures in the intervention and control group medical areas.
The variability in use rates is indicated by the standard
deviations of the use rates. For each phase of the interven-
tion, rates for the intervention period are compared with
rates for the corresponding time period in the previous year.

In general, the findings do not indicate any consistent
pattern of reduction in either use rates or variability of
use rates as a result of exposure to the intervention, for
physicians from either specialty in either the intervention
or control group. Among internal medicine physicians
(Table 1) in the guideline-only phase of the intervention,
rates for each imaging test procedure increased in com-
parison with the same period of the previous year among
both the intervention and control group area physicians
(with the exception of a slight drop in MRI scan use
among intervention group physicians). In the guideline-
plus-feedback phase, the findings were less consistent.
X-ray use increased in the intervention group but decreased
in the control group. Use of CT scans decreased in both
groups, and MRI scan use was constant in the interven-
tion group and decreased in the control group.
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Table 1. Internal Medicine Physicians’ Lumbar Spine Imaging Test Rates:
Comparison of Preintervention and Postintervention Periods*

Guideline Only Test Rate

Guideline-Plus-Feedback Test Rate

Preintervention

Intervention

Preintervention Intervention

Imaging Test n (May-Aug 1993) (May-Aug 1994) (Sept 1993-Feb 1994) (Sept 1994-Feb 1995)
X-rays
Intervention group 33 8.52 (5.63) 8.93 (5.53) 8.07 (6.15) 8.66 (4.76)
Control group 34 9.06 (4.77) 9.82 (5.49) 7.94 (4.13) 7.66 (4.70)
CT scans
Intervention group 33 2.76 (2.75) 3.66 (3.24) 4.15 (3.15) 2.86 (2.08)
Control group 34 2.32 (2.24) 3.55 (2.81) 3.27 (2.52) 2.58 (2.25)
MRI scans
Intervention group 33 0.21 (0.76) 0.19 (0.50) 0.35 (0.60) 0.35 (0.73)
Control group 34 0.21 (0.67) 0.33 (0.70) 0.31 (0.68) 0.16 (0.45)

*The rate is the number of tests per 1,000 visits of patients aged 18 years and over, indirectly standardized for type of contact and patient

age and gender. Values are means (SD).

Among family practitioners (Table 2), a fairly consis-
tent pattern of reduction in rates for all three imaging pro-
cedures was evident among both intervention and control
group physicians. Exceptions to this pattern were that x-ray
use increased among intervention group physicians in the
guideline-only phase and among both intervention and
control group physicians in the guideline-plus-feedback
phase. Also, MRI use increased in the control group during
the guideline-plus-feedback phase. The standard devia-
tions of the use rates indicate an inconsistent pattern of
changes in variability in use rates.

Changes in the mean use rates (intervention period
rate minus preintervention period rate) are contrasted for
the intervention and control groups in Table 3 (for inter-
nists) and Table 4 (for family practitioners). These tables
contrast the preintervention and postintervention vari-
ability in use rates, using the ratio of postintervention to

preintervention within-group variances. In neither medi-
cal specialty were there any significant differences in mean
use rates between intervention and control group phys-
icians in the preintervention to postintervention change.
Nor did intervention group physicians have greater reduc-
tions in use rate variability when compared with control
group physicians.

Finally, we used paired Student’s t tests to examine
preintervention-postintervention changes in imaging test
use rates for the guideline-only and guideline-plus-
feedback periods within the intervention and control
groups, separately for internal medicine and family prac-
tice physicians. A few significant differences were found,
but they included increases as well as decreases. No con-
sistent pattern of change was found among physicians of
either specialty in either the control or intervention
groups.

Table 2. Family Practice Physicians’ Lumbar Spine Imaging Test Rates:
Comparison of Preintervention and Postintervention Periods*

Guideline Only Test Rates Guideline-Plus-Feedback Test Rates

Preintervention Intervention Preintervention Intervention

Imaging Test n (May-Aug 1993) (May-Aug 1994) (Sept 1993-Feb 1994) (Sept 1994-Feb 1995)
X-rays
Intervention group 9 11.16 (5.32) 12.32 (6.53) 10.51 (56.47) 11.15 (6.94)
Control group 19 8.57 (7.84) 8.03 (5.89) 7.08 (4.87) 8.05 (5.15)
CT scans
Intervention group 9 4.72 (3.51) 4.26 (4.75) 4.30 (4.38) 3.36 (5.10)
Control group 19 3.38 (2.30) 2.79 (2.82) 3.57 (2.006) 1.72 (1.54)
MRI scans
Intervention group 9 0.25 (0.39) 0.16 (0.32) 0.36 (0.61) 0.15 (0.23)
Control group 19 0.51 (0.99) 0.42 (1.04) 0.17 (0.45) 0.40 (0.67)

*The rate is the number of tests per 1,000 visits of patients aged 18 years and over, indirectly standardized for type of contact and patient
age and gender. Values are means (SD).
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Table 3. Internal Medicine Physicians: Intervention and Control Group Preintervention-to-Postintervention Changes in
Mean Adjusted Imaging Test Use Rates and in Variability in Use Rates

Preintervention-to-Postintervention
Change in Use Rate*

Ratio of Postintervention to
Preintervention Variancest

Guideline Guideline Guideline Guideline

Imaging Test Only Plus Feedback Only Plus Feedback
X-rays

Intervention group 0.41 (5.17) 0.59 (5.25) 0.96 0.60

Control group 0.75 (4.97) —0.28 (3.89) 1.32 1.30

Difference in change, p value .75 .44 .82 .08
CT scans

Intervention group 0.90 (2.55) —-1.29 (3.03) 1.39 0.44

Control group 1.23 (3.38) —0.69 (3.26) 1.57 0.80

Difference in change, p value .65 44 .08 .34
MRI scans

Intervention group —-0.02 (0.61) 0.01 (0.67) 0.43 1.48

Control group 0.13 (0.97) 0.15 (0.82) 1.09 0.44

Difference in change, p value .46 43 .004 .10

* Intervention period value minus preintervention period value; number of tests per 1,000 visits of patients aged 18 years and over, indirectly

standardized for type of contact and patient age and gender.
f Postintervention period variance/ preintervention period variance.

DISCUSSION

Under certain circumstances, the implementation of
clinical practice guidelines can be effective in changing
physician practice patterns.?® Research findings on prac-
tice pattern feedback are more equivocal than those on
guidelines, but some feedback approaches appear to have
at least moderate short-term effectiveness.27-3¢ Yet care-
fully conducted implementations of both approaches have
also failed to achieve their goals.?5%% Qur study findings
fall into this latter category. In their responses to brief
feedback questionnaires that we sent to the intervention
group physicians following our study, most physicians
reported that they had received the low back pain guide-
line, read it, and thought it useful. They also reported re-
ceiving and reading the feedback reports, though consen-
sus about their usefulness was lower than for the
guideline. Despite good dissemination of the intervention
tools, we found that neither intervention was associated
with a consistent pattern of reduction in use rates or in
variability of use rates for any of the lumbar spine imag-
ing tests.

A number of factors may have contributed to these
negative findings. First, some technical aspects of our in-
tervention may have diffused its impact on the targeted
physicians. We originally intended to develop a brief guide-
line that delivered a succinct, focused message on lumbar
spine test ordering. However, the guideline that we ulti-
mately distributed was a 23-page document that dealt with
the whole process of care for low back pain. Our guideline
did include a 1-page laminated, removable algorithm that
summarized the process of care, including recommenda-
tions for ordering imaging tests. However, the lack of a spe-
cific focus on this topic may have diffused the impact of the

guideline on the single clinical behavior that we studied.
Technical features of the feedback reports may also have
limited their effectiveness. Because of the relatively short
time period covered by each feedback report, the physi-
cians’ use rates were based on fairly small numbers of
tests ordered. As a result, a small absolute change in the
number of tests ordered by an individual physician could
produce a dramatic change in his or her ranking. This may
have reduced the relevance of the information.

In addition, the intervention strategy we tested was
deliberately limited in scope to the dissemination of the
guideline and the development and mailing of the feed-
back reports—“administrative” activities that can be rela-
tively easily and inexpensively carried out in a large,
group-model HMO. Aside from brief presentations by
members of the group of specialists who developed the
guideline, no other social influence or educational strate-
gies were used to enlist the physician’s adherence to any
of the guideline’s recommendations. A more intensive or
comprehensive educational approach may be necessary
to change physicians’ usual practice patterns.

Finally, our findings may be partly due to features of
this practice setting that were beyond the scope of our in-
tervention to affect. Before beginning the intervention, we
conducted focus groups with primary care physicians. In
these groups, the physicians agreed with a conservative
approach to ordering lumbar spine imaging tests that was
consistent with other recommendations.®1° Yet they indi-
cated that nonclinical factors sometimes influenced their
imaging-test-ordering decisions. In particular, the physi-
cians cited the effect of tensions arising from the diverse
obligations of the primary care physician’s role.

For example, to enlist patients’ adherence to the
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Table 4. Family Practice Physicians: Intervention and Control Group Preintervention-to-Postintervention Changes in
Mean Adjusted Imaging Test Use Rates and in Variability in Use Rates

Preintervention-to-Postintervention
Change in Use Rate*

Ratio of Postintervention to
Preintervention Variancest

Guideline Guideline Guideline Guideline

Imaging Test Only Plus Feedback Only Plus Feedback
X-rays

Intervention group 1.16 (5.80) 0.63 (3.98) 1.51 1.61

Control group —-0.54 (6.31) 0.98 (4.01) 0.56 1.12

Difference in change, p value .50 .83 .63 .78
CT scans

Intervention group —0.45 (3.14) —-0.94 (2.52) 1.83 1.36

Control group —-0.59 (3.15) —-1.86 (1.71) 1.50 0.56

Difference in change, p value .92 .26 .20 .001
MRI scans

Intervention group —0.10 (0.24) —-0.21 (0.50) 0.69 1.48

Control group —0.08 (1.58) 0.23 (0.62) 1.10 0.79

Difference in change, p value .97 .08 <.0001 .01

* Intervention period value minus preintervention period value; number of tests per 1,000 visits of patients aged 18 years and over, indirectly

standardized for type of contact and patient age and gender.
t Postintervention period variance/ preintervention period variance.

treatment recommendations, physicians felt the need to
gain their confidence and trust by responding to their ex-
pectations and concerns. But as gatekeepers, the physi-
cians were also expected to restrict unnecessary access
and referrals—including those for lumbar spine imaging
tests. At the same time, the physicians had to meet expec-
tations of high patient care productivity, in an environment
where the time required for conversations with patients is a
constrained resource.%! In this complex situation, ordering
an imaging test—even one that the physician knows is
not strictly medically indicated—may help resolve such
tensions. The physicians’ responses suggest that specific
tools for changing physician behaviors, such as clinical
practice guidelines and practice pattern feedback, may
not be effective unless they are used with system-level,
organizationally sponsored, quality-improvement efforts.
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support throughout the project.
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