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CONTEXT. Timely adoption of clinical practice guidelines is more likely to happen
when the guidelines are used in combination with adjuvant educational strategies
that address social as well as rational influences.

To implement the conservative, evidence-based approach to low-back
pain recommended in national guidelines, with the anticipated effect of reducing
population-based rates of surgery.
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OBJECTIVE.

DESIGN.

A randomized, controlled trial.

Ten communities in western Washington State with annual rates of back
surgery above the 1990 national average (158 operations per 100,000 adults).

SETTING.

PARTICIPANTS. Spine surgeons, primary care physicians, patients who were surgical
candidates, and hospital administrators.
INTERVENTION. The five communities randomized to the intervention group received
a package of six educational activities tailored to local needs by community planning
groups. Surgeon study groups, primary care continuing medical education conferences, administrative consensus processes, videodisc-aided patient decision making,
surgical outcomes management, and generalist academic detailing were serially
implemented over a 30-month intervention period.
OUTCOME MEASURE.

Quarterly observations of surgical rates.

RESULTS. After implementation of the intervention, surgery rates declined in the
intervention communities but increased slightly in the control communities. The net
effect of the intervention is estimated to be a decline of 20.9 operations per 100,000, a
relative reduction of 8.9% (P = 0.01).

We were able to use scientific evidence to engender voluntary change in
back pain practice patterns across entire communities.
CONCLUSION.

uch effort has been expended on the development and distribution of clinical practice guidelines over the past decade.1, 2 Some believed that physicians
and health systems would quickly and easily move practice into compliance with
available scientific evidence. However, empirical studies were later surprisingly consistent in demonstrating that guidelines in isolation failed to produce voluntary
changes in practice patterns.3–5 To increase guideline effectiveness, a growing list of
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adjuvant educational strategies continues to be evaluated.6 Controlled trials of interventions as diverse as continuing medical education (CME) sessions, detailing
techniques borrowed from the pharmaceutical industry,
performance feedback, interactive videodisc technologies, and the use of respected opinion leaders have been
conducted.7–11
Although the range of disease conditions, provider
types, patient populations, and clinical behaviors studied
makes comparisons across trials difficult, recent reviews
have labeled overall findings as being “mixed.”12–15
Analogies are often made to stepped-care drug prescribing: Although no single educational “magic bullet”
exists, guideline recommendations are more likely to be
adopted when multiple strategies are used in combination. Noting the general ineffectiveness of approaches
appealing purely to reason, however, others have counseled that more attention should be paid to the role of
such social influences as habit, the beliefs of peers, and
the existence of community norms.16–18
We previously reported that rates of back surgery
across Washington State were well above the U.S. average, and the U.S. average, in turn, was the highest in the
developed nations studied.19–21 We acknowledged that
high rates alone were not necessarily indicative of suboptimal practice. However, variations in rates of back
surgery do not appear to be related to the prevalence of
spine disease.19 They are more often found to be related
to nonbiologic factors, such as provider supply and
physician uncertainty about indications. An expert panel
convened by the Institute of Medicine concluded that
“surgery for chronic back pain is overused and often
misused.”22 Thus, we anticipated that adoption of the
conservative, evidence-based approach to low-back pain
recommended in guidelines developed by the Agency
for Health Care Policy and Research would reduce local
surgical rates to a level closer to the national average.23
To implement the guidelines, we chose to conduct
a randomized, controlled trial of a multifaceted package
of educational interventions intended to synergistically
modify community practice norms. Although they
focused on surgeons themselves, activities also involved
primary care physicians, patients, and hospital administrators. The trial addressed the question of whether
rates of low-back surgery would decline among residents of exposed communities.
Methods
Site Selection

To select trial communities, we defined the geographic
boundaries of 87 Washington State communities based
on their constituent hospital market areas (Codman
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Research Group, Lebanon, NH). Communities located
more than 150 miles from the University of Washington
in Seattle were excluded to limit traveling distances both
for research staff coordinating community-based activities and for providers who came to meetings held in
Seattle. We excluded communities with annual rates of
back surgery below the 1990 national average (158 per
100,000 adults) and those that had fewer than 100 persons receiving back operations each year between 1987
and 1989. To ensure that the relevant health professionals worked closely together and were involved in the
study, we also eliminated sites where most operations
performed on residents were referred to surgeons practicing outside the community.
Reasoning that our ability to influence practice
might vary by community size, the remaining 10 sites
eligible for inclusion were stratified as being urban, suburban, or rural on the basis of their 1990 census populations. Within strata, sites were randomized by coin flip
to study or control status. This resulted in one urban,
three suburban, and one rural community being
assigned to each trial arm. Figure 1 summarizes the
inclusion and exclusion criteria and design of the study.
Baseline demographic, health system, and backpain characteristics were measured, including those
variables previously found to be significantly related to
variation in county rates of low-back surgery across
Washington State.24
Interventions

Details of trial interventions and their implementation
have been reported elsewhere.25–27 Planning groups
comprising hospital and provider representatives were
convened in each of the five study communities to consider data on surgical rates and variability and a menu of
potential educational activities proposed by investigators. Group members were invited to tailor these activities to their respective community’s unique needs and
cultures, as well as suggest other activities they believed
would be useful locally.28 As a result of this planning
intervention, six additional active interventions were
selected, which targeted specific constituencies involved
in decisions on back surgery (Table 1).
Between two and four influential “high-volume”
orthopedists and neurosurgeons, defined as those performing at least 25 low-back operations per year, were
invited from each community to attend regional “study
group” meetings to consider observed variation in surgical rates and its implications.29 Because these physicians
were respected opinion leaders, it was expected that
group members would share the information obtained
with colleagues in their home communities. With the
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Washington State
communities based on
hospital market areas
(n = 87)

Exclusion reasons
>150 miles from Seattle (n = 35)
Surgery rate <1990 national average (n = 18)
<100 back surgeries done per year (n = 12)
>50% surgeries referred outside the community (n = 12)

Included communities
(n = 10)

Educational
intervention package
(n = 5)

Usual care
(n = 5)

Outcome measure
10 quarterly observations of
rates of low-back surgery both before
and after intervention implementation

FIGURE 1. Community selection process and study overview.

concurrence of these surgeons, an outcomes management effort was initiated to generate more detailed
information on provider-specific styles of practice and
surgical results.30 To accomplish this goal, physicians
and patients completed questionnaires at baseline and at
6 months following surgery. The questionnaires included information on examination findings, diagnostic test
use, operative complications, symptom relief, and return
to work. To provide feedback in a peer-comparison format, coded summaries were prepared by project staff
and periodically mailed to participating surgeons.
Two complementary interventions targeting primary physicians were undertaken. Inside each community, CME conferences were scheduled that emphasized
minimal bed rest, avoidance of early imaging, and
appropriate criteria for surgical referral. Attendees were
given patient education brochures and office wall charts
illustrating the limited value of spinal radiographs.31 A
generalist opinion leader was recruited from each com-
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munity to help develop and distribute academic detailing materials based on the content of these lectures.32
Meant to simulate drug advertisements, all three detailing sheets had an eye-catching headline and cartoon to
highlight essential messages. Complete clinical information and supportive references were printed on the
reverse side.
Each study community was offered the use of
computer hardware and interactive videodiscs to implement a shared decision-making program for patients
who were surgical candidates.33 This program incorporated outcome data from published studies as well as
interviews with patients who had experienced either
favorable or disappointing results of various medical
and surgical treatment options.
Small discussion groups of key administrative personnel were formed at participating hospitals to examine comparative financial data from all 10 trial communities as part of a local consensus process.34 The need for
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TA B L E 1

Summary of the Six Intervention Components
TARGET

INTERVENTION COMPONENT

PENETRANCE

Surgeons

Surgeon study groups

12 of 25 high-volume surgeons attended the first
study group held in 1992. These physicians were
personally responsible for 24% of all low-back
surgeries performed in the study communities
during the previous year. To promote discussion,
3 surgeons from communities with relatively low
rates of back surgery not involved in the trial
also attended.

Surgical outcomes management

9 surgeons enrolled 281 patients.

Primary care CME* conferences

4 of 5 study communities participated.
Attendance ranged from 20–100 physicians per
conference.

Generalist academic detailing

Detailing sheets included the printed endorsement
of the Washington State Medical Association,
Academy of Family Practice, Orthopedic
Association, Association of Neurological
Surgeons,
and Society of Physical Medicine and
Rehabilitation. In addition to being
disseminated by the primary care opinion leader
from each community during
professional interactions, these materials were
directly mailed to all family practitioners and
general internists practicing in all
5 study communities.

Patients

Videodisc patient decision making

All 5 study communities participated; 18
surgeons referred 247 surgical candidates.

Administration

Administrative consensus processes

Groups of up to 10 key administrative
personnel were formed at all 6 participating
hospitals located in the 5 study
communities.

Primary care providers

*Continuing medical education.

administrators and clinicians to work collaboratively in
improving cost-effectiveness was stressed. Led by an
economist investigator, the discussion groups had topics
ranging from the increased lengths-of-stay associated
with fusion operations to the posting of negative estimated profits per hospitalization for back pain during
the previous calendar year in four of the hospitals.
Details regarding the degree of participation, or penetrance, for each of the individual intervention components are included in Table 1.
Outcome: Low-Back Surgical Rate

Data on surgical procedures were obtained from the
Comprehensive Hospital Abstract Reporting System
(CHARS), a computerized registry of all nonfederal hospital discharges occurring within Washington State.
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Maintained by the Department of Health, these data
become available 18 to 24 months after the close of each
calendar year. The trial, divided into 30-month baseline
and intervention periods, was conducted over the 5-year
period from July 1, 1989, to June 30, 1994. Surgical rates
could not be assessed beyond this time because of the
advent of ambulatory discectomy procedures not included in our inpatient registry.35 To identify patients undergoing surgery for mechanical back problems in the lumbosacral region, we applied an algorithm that excluded
admissions associated with nonmechanical causes of
pain, such as malignant conditions, infections, and major
trauma.36 The population of trial communities in evennumbered years was estimated using data from the 1990
census (Strategic Mapping, Santa Clara, CA). Values for
odd-numbered years were estimated by interpolation.
Effective Clinical Practice
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TA B L E 2

Baseline Characteristics of the Study and Control Communities*
CHARACTERISTIC

STUDY
(n = 5)

Demographics
Adult population (≥ 18 yr)
Mean age
Proportion male
Proportion white
Proportion of workforce in lumber/ construction/
transportation industries
Proportion of households receiving foodstamps
Mean household income

CONTROL
(n = 5)

123,829
39.0
48.9%
91.4%
15.4%

121,881
39.2
49.0%
90.9%
16.2%

7.8%
$35,536

6.3%
$36,968

Health system
Primary care physicians† per 10,000
Chiropractors per 10,000
Spine surgeons‡ per 10,000
Hospital bed occupancy
Managed care penetrance

7.4
3.2
4.2
63.2%
16.8%

6.6
2.8
3.0
64.4%
22.9%

Back surgery
Rate per 100,000
Proportion involving spinal fusions
Average length of stay, d
1-year reoperation rate

238
12.4%
4.5
4.9%

212
9.9%
4.9
6.3%

*All values are means across the 5 study and 5 control communities.
†
Internists and family and general practitioners.
‡
Number of orthopedic surgeons or neurosurgeons performing 6 or more lumbar spine operations per quarter.

Each community’s experience was then expressed
as a quarterly surgical rate (the number of age- and sexadjusted procedures performed on residents per 100,000
adults). Because procedures were attributed according
to place of residence (as opposed to where surgeries were
performed), cases referred in or out of trial communities
neither inflated nor lowered rates artificially.
Analysis

The trial used a pretest–posttest experimental design.
Although randomization assures even-handedness in
assignment to treatment groups, the very small number of
units typically available for randomization in studies of
community-level interventions can lead to baseline differences in prognostic or dependent variables or inadequate
statistical power.37 To address both issues, we performed a
controlled time-series trial analysis.38 Here, longitudinal
observations from parallel study and control interrupted
time-series experiments are subtracted to produce a “difference” interrupted time-series experiment.39 The trial
protocol was approved by the University of Washington’s
Institutional Review Board.40
Means for the five study and five control communities were computed and plotted as two time series.
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Each time series comprised 10 baseline (third quarter of
1989 to the fourth quarter of 1991) and 10 interventionperiod observations (first quarter of 1992 to the second
quarter of 1994). To estimate the net impact of the intervention package, each control time-series observation
was subtracted from the corresponding value in the
study time series to generate a third time series representing the difference between group means over time.
Because the individual intervention components had
been serially implemented for logistic reasons, we
hypothesized that effects of the entire package would be
expressed as a gradual linear trend. Therefore, a hinged
least-squares regression was fitted to the difference time
series that included time (quarters numbered from 1 to
20) and the interaction between time and intervention
period. This interaction term was used to test whether
the rate of change in mean difference between the study
and control communities—that is, the slope of the “difference regression”—had significantly changed between
the baseline and intervention periods. The regression
was estimated using Econometric Views software
(Quantitative Micro Software, Irvine, CA). Correlogram and Dubin-Watson statistics were calculated to
test for serial correlation. Because the correlation was
neither large nor statistically significant, no adjustments
99
•

FIGURE 2. Timing of
interventions and quarterly
rates of low-back surgery.
A hinged, least-squares
regression was fitted to the
study and control group time
series to emphasize trends in
the actual data. CME =
continuing medical education.

Community planning groups
Surgeon study groups
Primary care CME conferences
Administrative consensus processes
Videodisc patient decision making
Surgical outcomes management
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used in autoregressive models (e.g., lagged terms) were
made when fitting the regression. All tests of significance employed an -level of 0.05.
Results

Table 2 shows that the populations of the study and control communities had similar demographic characteristics. Notably, there were no important differences in 3
variables previously found to be related to geographic
rates of low-back surgery: proportion of workforce in
lumber/construction or transportation (positively corre100
•

Intervention Period

lated with back surgery); proportion of households
receiving foodstamps (positively correlated); and hospital bed occupancy (negatively correlated).
Plots demonstrating changes in rates of low-back
surgery over time are included in Figure 2. The implementation of the intervention package is superimposed
over the trial timeline. The difference between studyand control-group means over time is plotted in Figure
3. Study- and control-group rates were minimally divergent over the baseline period, as confirmed by the slightly positive slope of the difference regression during this
time. Without intervention, the two groups would have
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▲

Difference

FIGURE 3. Difference in
low-back surgery (study minus
control). A hinged, least-squares
regression was fitted to this
difference to test whether the rate
of change in mean difference
between the study and control
communities (i.e., the slope of
the difference regression) had
significantly changed between
baseline and intervention periods.
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been expected to continue to diverge by 0.85 operations
per 100,000 adults each quarter. Instead, mean surgical
rates began to converge as educational activities were
initiated, generating the larger, negative slope observed
in the difference regression over the intervention period
(0.85 vs. –1.24; P =0.01).
Thus, rather than increasing, on average, by 8.5
operations per 100,000 adults over the second half of the
trial, study group rates actually declined relative to those
in the control communities by 12.4, producing a net
intervention effect (equal to 10 times the change in the
slope of the difference regression) of 20.9. Indeed, at
trial’s end, the mean rate in the study group was below
that of the control communities, a reversal of their historic position throughout the entire baseline period. To
relate this magnitude of decline to previous performance, we divided the net intervention effect of 20.9 by
235, the study group’s average annual rate over the
entire baseline period. This yielded a relative decline
from preintervention rate levels of 8.9%.
Discussion

We sought to determine the effect of a package of educational strategies aimed at making the care of back pain
more evidence-based. We anticipated that doing so
would reduce population-based rates of low-back
surgery in communities with rates above the national
average. To invoke social influences, the effort enlisted
primary physicians, patients, and hospital administraEffective Clinical Practice
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Intervention Period

tors—as well as the surgeons controlling the decision to
operate on patients once a referral is made. Decisions to
perform elective surgery involve complex interactions
within and between these clinical constituencies. To
bring rational forces to bear on the decision-making
process, content emphasized the scientific underpinnings of the conservative approach advocated by national guidelines made publicly available in December of
1994, just after the trial’s conclusion. Because members
of our research team were involved in preparing the
guidelines, intervention content mirrored guideline
content. Together, the interventions resulted in a decline
in surgical rates of 8.9%. The decline was not attributable to unintended changes in the numbers of surgeons
practicing locally. The average number of spine surgeons practicing in study versus control communities
each quarter was persistently higher for the study group
(approximately four versus three) over the trial’s tenure,
which may provide a partial explanation for these communities’ higher rates of surgery at baseline. The decline
in surgery also did not occur at the expense of quality as
measured by 1-year reoperation rates. This measure was
also unchanged across baseline and intervention periods
in both groups.
The magnitude of this result should be interpreted
in context. Occurring in an overwhelmingly fee-for-service environment, the decline ran counter to prevailing
financial incentives. This suggests that results may be
conservative compared with those that would be
obtained if the intervention were implemented today.
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The percentage of the population in managed care has
increased in Washington State from 16.4% to 35.6% over
the past decade, which raises awareness of the importance of cost-effectiveness.41, 42 Typical of effectiveness
studies in the community setting, the penetrance achievable by various intervention components was necessarily low. For example, because of resource limitations,
only 48% (12 of 25) of surgeons meeting our volume criterion attended group meetings. By the trial’s conclusion, although 3515 surgeries were actually performed
in the five study communities during the intervention
period, only 247 surgical candidates had viewed the
videodisc presentation. This also suggests that our
results may be conservative. Yet, whether the effect size
would increase if the same intervention were applied
today to a prepaid, managed care population is a question for future research. One can only speculate that this
might be the case, given a better alignment of financial
and professional incentives, as well as an ability to
directly involve a greater percentage of providers and
patients in educational activities.
Still, even a moderate effect in percentage terms
assumes increased importance in absolute terms when
applied over a large geographic area. The fact that 3515
observed procedures represented an 8.9% reduction
from the number that would be expected without intervention, suggests a total “savings” of 343 surgeries. The
total cost of the intervention was approximately $40,000
per study community per year. Some of the expense of
developing and pretesting components, such as the
videodisc and detailing materials, however, would not
be incurred in implementing the package elsewhere.
Our use of repeated-measure statistical techniques
warrants comment. In addition to accounting for the
baseline imbalances we encountered, the use of a controlled time-series trial analysis seems to have increased
precision. An 80% power estimate performed during
trial planning indicated that a decline in surgery rates of
nearly 40% would have been required to reach significance if we had used a traditional mixed-model analysisof-variance approach with single pretest and posttest
observations.43 The effect sizes of guideline program’s
attempt to reduce performance of an overused procedure
are small compared with efforts seeking to substitute
treatments or increase underutilized ones. Thus, steadfast application of a nonlongitudinal analysis would have
probably resulted in the commission of a type II error.
However, because so few sites were involved—as is the
case with many group-level program-evaluation trials
that focus on internal validity—caution should be taken
in generalizing results beyond the particular communities studied. As computerized registries and repositories
become more commonplace, the longitudinal datasets
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they contain will become increasingly accessible. It will
be interesting to see if controlled longitudinal analyses of
various kinds are applied to other questions previously
thought unexaminable because of methodologic limitations imposed in having only very small numbers of clusters, such as communities or clinics, to affordably compare.44 Finally, several limitations of our trial warrant
explication. The design precludes meaningful assessment
of the individual intervention components. Readers are
referred to the many efficacy trials of solitary educational interventions included in the referenced reviews. Our
findings also cannot address the relative effectiveness of
noneducational strategies that might be used to improve
guideline compliance, such as changes in health regulations, financial incentives, and local capacity.45, 46 Because
the advent of ambulatory discectomy in Washington
State made it impossible to track statewide rates of back
surgery after 1994, we were unable to evaluate what happened after the intervention’s conclusion. Because the
only outcome available from the CHARS registry was
the crude quality indicator of reoperation rates, we
acknowledge that our trial cannot address whether
reducing surgical rates improved functional outcomes.
One recent study does, however, provide evidence that
better outcomes are associated with lower populationbased rates. Compared with the 60% of patients in the
highest-rate area in Maine who exhibited marked or

Take-Home Points
• Because surgery for chronic back pain is overused,
we anticipated that adoption of national guidelines for
low-back pain would reduce surgical rates in western
Washington State.
• We conducted a randomized, controlled trial among 10
communities of a multifaceted package of educational
interventions intended to synergistically modify community practice norms.
• The intervention included surgeon study groups, primary
care CME conferences, administrative consensus
processes, videodisc-aided patient decision making, surgical outcomes management, and generalist academic
detailing, which were serially implemented over a 30month intervention period.
• The net effect of this package was approximately a 9%
reduction in the rate of low-back surgery in the five
intervention communities.
• Guidelines are more likely to be adopted when attention
is paid to the role of social influences, such as the beliefs
of peers and the existence of community norms.

Effective Clinical Practice

■

May/June 2001 Volume 4 Number 3

complete relief of pain, 79% of patients in the lowest-rate
area were equally improved at 4 years after surgery.
Improvement in Roland disability scores, satisfaction,
and quality of life were also significantly greater among
patients in the lower-rate area.47
In conclusion, there is growing consensus that clinical practice should become increasingly based on rigorous
scientific evidence if the quality and cost-effectiveness of
the nation’s health care is to be improved.48 We were able
to use such evidence to engender voluntary change in
back-pain practice patterns across entire communities.
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