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Use and Evaluation
of Critical Pathways
in Hospitals

coNTEXT. Although hospitals have devoted substantial resources to critical pathways,
it is not known whether they routinely evaluate the clinical or economic effects of
these pathways.

OBJECTIVE. To determine how use and evaluation of critical pathways differ between
academic and community hospitals.

DESIGN. Cross-sectional survey.

PARTICIPANTS. Hospitals participating in consortia for improving quality of care asso-
ciated with the Institute of Health Care Improvement and the VHA, Inc. (formerly
known as the Voluntary Hospitals of America, Inc.). Hospital administrators at 41
hospitals completed the survey (71% response rate), representing 13 academic med-
ical centers, 13 community teaching hospitals, and 15 community hospitals.

MEASURES. Use of critical pathways and measurement of clinical and economic out-
comes of pathways.

RESULTS. The median number of adult critical pathways used by academic hospitals,
community teaching hospitals, and community hospitals was 25, 18, and 3, respec-
tively. The most common pathways were community-acquired pneumonia, total hip
or knee replacement, and stroke or transient ischemic attack. The percentage of hos-
pitals with pathways dedicating staff to manage them was 78% for academic hospi-
tals, 22% for community teaching hospitals, and 14% for community hospitals
(P = 0.02). Evaluation practices varied widely among hospitals with pathways.
Measures assessed included monitoring length of stay (85%), total hospital costs
(74%), in-hospital mortality (62%), infectious complications (53%), readmission rates
(47%), functional status (18%), and adverse drug events (15%).

concLusioN. The use of critical pathways varies substantially among hospitals par-
ticipating in quality improvement consortia. Use was highest in academic centers
and lowest in community hospitals. Many hospitals with pathways do not track
important clinical outcomes as part of their evaluation practices.

ritical pathways can be defined as problem-specific management plans that

delineate key steps along an optimal timeline to achieve a set of described inter-
mediate and ultimate patient goals.'”* While critical pathways may also be called care
paths, integrated clinical pathways, care maps, and anticipated recovery pathways,"’
all attempt to increase efficiency by organizing the care delivery process into indi-
vidual analyzable steps. As a result of early reports of critical pathway success, many
institution and hospital administrators eagerly implemented pathways.> 810

Widespread use of critical pathways is remarkable for two reasons: They are
expensive to develop and maintain, and there is little evidence of their effectiveness.
Given the investment required to develop, implement, and maintain pathways, hos-
pitals risk wasting substantial resources if they do not evaluate the effects of their
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pathways. Moreover, given the impetus to reduce hospi-
tal costs, some authors have suggested that critical path-
ways may actually worsen clinical outcomes, although
data to support this assertion are limited.! Tt seems
important then for hospitals to monitor the effects of
pathways on clinical as well as economic outcomes.

The specific aims of this project were to determine
how the use and evaluation of critical pathways differ
among various types of hospitals. We hypothesized that:
1) larger academic institutions would be more likely to
invest in and evaluate critical pathways than smaller
community hospitals and 2) many institutions with
pathways would not track important clinical outcomes
as part of their evaluation practices.

Methods

We conducted a cross-sectional electronic mail survey of

hospitals between May 2000 and February 2001.

Hospital Sample

The hospitals surveyed had formed a consortium for
improving their quality of care: the Quality
Management Network associated with the Institute of
Health Care Improvement, with members located
throughout the United States, and the Quality Council
associated with the VHA Inc. (formerly known as the
Voluntary Hospitals of America, Inc.), East Coast
Region, with members located in Pennsylvania,
Delaware, and New Jersey. We surveyed a variety of
hospital types, including academic, community teach-
ing, and community hospitals.

Survey Instrument

The survey instrument sought to evaluate the extent to
which critical pathways were used and evaluated within
hospitals. Pathway practices assessed included the num-
ber and types of adult and pediatric critical pathways
used, the percentage of medical and surgical patients eli-
gible for pathways, the outcomes routinely evaluated for
patients on pathways, whether the hospital had a writ-
ten plan for evaluation of pathways, the kinds of data
used to evaluate pathways (e.g., medical records), and
the number of staff dedicated to critical pathways (mea-
sured in full-time equivalents).

We also asked about hospital characteristics,
including hospital size and whether the hospital was an
academic, community teaching, or community hospital.
We defined academic hospitals as being a member of the
Council of Teaching Hospitals, community teaching
hospitals as nonmembers of the Council of Teaching
Hospitals but having residency programs, and commu-
nity hospitals as hospitals without residencies. We pilot-
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FIGURE 1. Hospitals with one or more critical pathways.
P = 0.01 for the differences between types of hospitals.

tested the survey instrument for understandability on
leaders in critical pathways at five institutions.

Survey Administration

Surveys were sent by e-mail to the hospital administra-
tor identified as the representative to the quality consor-
tium. If no reply was received after the first e-mail, a
second attempt was made. If no reply was received after
the second e-mail, we called the hospital administrator
to ascertain interest in the study. Several hospital admin-
istrators directed us to more appropriate personnel, who
were then contacted in a similar manner.

Forty-one of the 58 hospitals (71%) completed the
survey. The response rate was similar across hospital
type: 72% response rate for academic hospitals, 68% for
community teaching hospitals, and 71% for community
hospitals.

Analysis

Descriptive statistics included percentages for dichoto-
mous variables, mean and standard deviation for nor-
mally distributed continuous variables, and median and
interquartile range (IQR) for nonnormally distributed
continuous variables. Fisher exact test was used for the
comparative analysis of differences in dichotomous vari-
ables between hospital types. Stata was used for statisti-
cal analysis (Intercooled Stata 6.0 for Windows 98, Stata
Corporation, College Station, TX).
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FIGURE 2. Clinical conditions for which pathways are most frequently used by hospitals surveyed. CABG = coronary artery bypass
grafting; CHF = congestive heart failure; CVA = cerebrovascular accident; Ml = myocardial infarction; TIA = transient ischemic attack.

Results

Among the 41 hospitals responding to our survey, there
were 13 academic hospitals, 13 community teaching hos-
pitals, and 15 community hospitals. Figure 1 shows that
academic hospitals were more likely to use pathways
than other types of hospitals. The most commonly used
pathways were for pneumonia or community-acquired
pneumonia (61%), total knee or hip replacement (59%),
and cerebrovascular accident or transient ischemic
attack (46%). Other clinical settings in which pathways
are commonly used are displayed in Figure 2.

Use of Pathways

Thirty-four of the hospitals surveyed used at least one clin-
ical pathway. As shown in Table 1, the median number of
adult critical pathways was greater for academic hospitals
than for community teaching hospitals and community
hospitals. Few pediatric critical pathways were used.

Pathway Evaluation

Hospitals with more pathways tended to report more
rigorous evaluation methods. A written plan was report-
ed to be a component of evaluation practices in 62% of
academic hospitals, 50% of community teaching hospi-

tals, and 22% of community hospitals (P >0.2). Specific
personnel reportedly were assigned to evaluate pathways
in 78% of academic hospitals, 22% of community teach-
ing hospitals, and 14% of community hospitals (P =0.02).

Most hospitals reported that they evaluated at least
one clinical outcome for patients on pathways, including
92% of academic hospitals, 92% of community teaching
hospitals, and 56% of community hospitals (P =0.09). In-
hospital mortality was the most commonly measured
outcome (Table 1). Other clinical outcomes that were
frequently measured included infectious complications,
procedure complications, and readmission rates. Few
hospitals reported evaluating patient functional status or
the occurrence of adverse drug events. Patient satisfac-
tion was evaluated only in a minority of hospitals.

One hundred percent of academic hospitals, 92%
of community teaching hospitals, and 67% of communi-
ty hospitals (P =0.06) measured one or more economic
outcomes in patients on pathways. The reported eco-
nomic evaluation of pathways commonly included mon-
itoring length of stay and total hospital costs.

Discussion

Our survey of hospitals participating in two quality
improvement networks demonstrated substantial varia-
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TABLE 1
Use, Eligibility, and Clinical and Economic Outcomes for Hospitals with at Least One Clinical
Pathway

VARIABLE ACADEMIC COMMUNITY COMMUNITY
HOSPITALS TEACHING HOSPITALS
(n=13) HOSPITALS (n=9)
(n=12)
Use
“How many adult inpatient critical pathways does your hospital 25 (11-59) 18 (9-27) 3 (0-8)
currently use?” median (interquartile range)
“How many pediatric inpatient critical pathways does your hospital 1(1-6) 2 (0-3) 0 (0-1)
currently use?” median (interquartile range)
“For fiscal year 2000, how many full-time equivalents (FTEs) are budget- 78% 22% 14%
ed for your hospital’s critical pathway staff?” (% with any FTEs)*"
Eligibility
“During the year 1999, approximately what percentage of adult patients 46% 67% 22%
admitted to your hospital were eligible for critical pathways?” (% of
hospitals tracking patient eligibility)
Clinical outcomes
“For which clinical outcomes do you routinely obtain data for patients
of most critical pathways?” (Check all that apply)
Adverse drug events 23% 17% 0%
Functional status 15% 25% 11%
Infectious complications 69% 50% 33%
In-hospital mortality 7% 58% 44%
Procedure-related complications 54% 58% 33%
Readmission rates 69% 42% 22%
Other clinical outcomes 54% 67% 33%
“Do you routinely obtain patient satisfaction data to assess the impact 42% 25% 22%
of pathways on patient satisfaction with hospital care for most
patients on critical pathways?” (% yes)
Economic outcomes
“For which economic outcomes do you routinely obtain data for
patients on critical pathways?” (Check all that apply)
Length of stay* 100% 83% 67%
Imaging costs or charges 46% 33% 56%
Laboratory costs or charges 54% 33% 56%
Pharmacy costs or charges 69% 33% 56%
Total hospital costs or charges 92% 67% 56%
Other economic outcomes 31% 8% 11%

*P = 0.02 for the differences between types of hospitals.

TBased on the number of responses for which this question was answered (nine academic hospitals, nine community teaching hospitals,
seven community hospitals).

P = 0.06 for the differences between types of hospitals.

tion in the use of critical pathways across different types
of hospitals. Use was highest in teaching centers and
lowest in community hospitals. Although almost all hos-
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pitals tracked length of stay and total hospital costs, the
extent to which hospitals monitor other clinical and eco-
nomic outcomes for patients on clinical pathways varied




substantially. This finding is notable, given the paucity
of evidence about the effectiveness and cost-effectiveness
of critical pathways in many clinical settings.* 7 - 12

While studies that evaluate individual clinical
pathways are common, surveys of clinical pathway uti-
lization are not. We found one other report of a survey
of critical pathway use. Riley" reported a survey of care
pathway use among hospitals in the United Kingdom in
1998. Her findings demonstrated that pathways were
commonly used in hospitals. The specialties most likely
to develop and implement pathways were orthopedics,
followed by general surgery and medicine (including
care of the elderly). About one third of hospitals found
that pathways helped them control costs. In addition,
the survey found that most pathways were similar in
content, including incorporation of guidelines, measure-
ment of clinical outcomes, and provision of patient
education.

Among the hospitals surveyed, we found that the
reported investment in pathways was greatest among
the large academic institutions. Trends in our data sug-
gest that academic hospitals were more thorough than
the others in evaluation of economic and clinical out-
comes of critical pathways. These results could be a
function of patient volume, whereby hospitals with larg-
er numbers of patients with specific conditions or
requiring specific procedures may have found it more
valuable to invest in developing pathways for these
patients. Academic hospitals were by far the largest:
Mean number of beds were 752 (academic), 457 (com-
munity teaching), and 242 (community). Academic
institutions may also have more resources to develop
critical pathway programs than do community institu-
tions.

Of hospitals that reported using pathways, about
half were able to estimate the percentage of patients eli-
gible for pathways, although several hospitals failed to
answer questions regarding measuring eligibility. One
of the driving influences of the pathway movement has
been an attempt to reduce costs through improved effi-
ciency. Developing, implementing, updating, and evalu-
ating pathways can be costly in terms of staff time. The
lack of data regarding patient eligibility will make it dif-
ficult for individual hospitals to estimate the relative
importance of implementing specific pathways that ulti-
mately may only serve a limited population of patients.
In addition, lack of eligibility data will make it difficult
to measure how effectively hospital staffs comply with
the pathway—an important outcome measure for effec-
tive quality improvement.

The hospitals that responded to our survey mostly
seemed to agree about the economic indicators that are
used to evaluate critical pathways, as 85% measured hos-

pital length of stay and 74% measured total hospital
costs. These hospitals differed substantially in the clini-
cal indicators used to evaluate critical pathways, how-
ever: 62% measured in-hospital mortality, 53% mea-
sured infectious complications, and 15% measured
adverse drug events. Hospitals simply may not have
enough resources or expertise to monitor the many clin-
ical indicators that could be used. They also may face
important obstacles to tracking different types of clinical
outcomes for different pathways, such as finding vali-
dated and standardized instruments by which to mea-
sure outcomes. While some outcome measures for hos-
pital quality reporting have been developed, such as
those created by the Joint Commission on Accreditation
of Healthcare Organizations or the 7th Scope of Work
developed by the Centers for Medicare and Medicaid
Services, no universally accepted standardized set of
clinical quality indicators for hospital reporting exists.'*
The relative inattention to evaluation of some clinical
outcomes, such as adverse drug events, may limit the
ability of critical pathways to be used as a tool to
improve safety and quality of care.

We recognize several limitations to this study. The
first limitation is the risk for selection bias: The specific
group of hospitals chosen for this survey may not be rep-
resentative of critical pathway use in the United States.
Because the hospitals surveyed were part of hospital
quality consortia, they may be more likely to use and
evaluate critical pathways, thus overestimating the use
and evaluation of these pathways in U.S. hospitals. The
direction of such bias would imply that measurement of
pathway outcomes is reduced in the general hospital set-
ting, as is suggested by the relatively low use of critical
pathways by nonacademic institutions within these
quality consortia. We also had limited ability to detect
statistically significant differences between types of hos-
pitals, but the trends were quite consistent. Another lim-
itation is that hospitals may not have accurate sources of
data for the information we requested (such as percent-
age of eligible patients). Nonetheless, their perceptions
are important, and the reported lack of information is
telling. In addition, we recognize that different institu-
tions may broadly interpret the definition of critical
pathways; thus, our survey did not attempt to evaluate
the content of the various instruments. While this sur-
vey was focused on the evaluation of critical pathways,
the actual pathways themselves may differ widely
among hospitals.

Overall, our results suggest that many hospitals
fail to gather data regarding patient eligibility for criti-
cal pathways, and while most hospitals gather data on
one or more clinical and economic outcomes, substantial
differences exist in how different types of hospitals eval-
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uate the usefulness of these pathways. Further research
is needed to develop valid and efficient methods for
evaluating the impact of these methods in different
types of hospitals. This would help hospitals to deter-
mine whether the resources put into critical pathways
are truly worth the investment.

Take-Home Points

* Many hospitals have adopted the use of critical
pathways without strong evidence that they are
clinically and economically effective.

e Through a survey of hospitals within two quality
consortia, we sought to describe the current use of
critical pathways and the extent to which hospitals
evaluate the impact of these pathways.

* Most hospitals, and especially academic hospitals,
use numerous pathways.

* While most hospitals evaluate at least some clinical
and economic outcomes for patients on pathways,
substantial differences exist in how various types of
hospitals evaluate the usefulness of these pathways.

e Further research is needed to develop valid and
efficient methods for evaluating the impact of critical
pathways in different types of hospitals.
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