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Technology-Driven Interactive Care Management
Identifies and Resolves More Clinical Issues than a

Claims-Based Alerting System

IVER A. JUSTER, M.D.

ABSTRACT

Due to patient or physician factors, people with chronic diseases frequently do not receive
evidence-based care. While a physician-directed claims-based alerting system targeting gaps
in care was previously shown to increase resolution of specific clinical issues, many appar-
ently relevant issues remained unresolved. The purpose of this research was to demonstrate
that adding member interaction with a nurse to a physician alerting system can uncover ad-
ditional care gaps beyond those identified by a claims, prescription, and lab results-based
alerting system, and increase successful resolution of alerts by communicating care gaps to
members. An opt-in nurse-managed pilot program focusing on identification and resolution
of specific clinical issues was implemented for 205,463 members of self-insured health plans
that had been utilizing the claims-based physician alerting system. Specific clinical issues
identified by the claims-based system were communicated to both program enrollees and
physicians, and new clinical issues were identified based on nurse-directed participant feed-
back. Participants were encouraged to discuss issues with their physicians. Issue resolution
rates were tracked using subsequent claims, pharmacy, and lab data. At 1 year, we studied
the rate of new clinical issue identification and compared the program’s resolution rate of
claims-identifable issues to that of non-enrollees. While program participants accounted for
0.65% of total member-months in the pilot year, they triggered 4.82% (644) of the population’s
claims-based clinical alerts, and an additional 514 alerts from data based on participant-sup-
plied data—80.8% more than claims/pharmacy/lab-generated alerts. Of the participants’
claims-based alerts, 207 (32.1%) showed claims/lab evidence of successful resolution, com-
pared with 3,380 of 12,714 (26.6%) for non-participants, a 20.9% increase in resolutions (�2 �
9.8, p � 0.01). Care management technology complemented by a nurse-directed interactive pro-
gram increased the rate of identification of clinical issues compared to claims alerts alone.
Use of this program to communicate specific issues to both patients and physicians signifi-
cantly increased the rate of issue resolution. (Disease Management 2005;8:188–197)

INTRODUCTION

AS MORBIDITY AND MORTALITY from acute in-
fectious and traumatic diseases declined

throughout the 20th century, the industrialized

world experienced a rise in the prevalence of
many chronic diseases, such as diabetes, coro-
nary artery disease, heart failure, and chronic
obstructive pulmonary disease. Much of this
increasing prevalence was due to the ageing of
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the population, and the influence of multiple
lifestyle-associated factors, such as smoking,
obesity, and a sedentary lifestyle. In concert
with this prevalence rise, the past two decades
have seen a multitude of advances in our evi-
dence base for optimum management of many
chronic diseases. This management includes
primary and secondary prevention as well as
optimizing function and the quality of life for
individuals with chronic conditions.

Ideally, dissemination of the findings of ev-
idence-based medicine should bring about
greater uniformity in clinical practice of per-
formance of these findings. The past 20 years
of medical research is replete with well-con-
ducted studies demonstrating meaningful re-
ductions in adverse events related to chronic
diseases. For example, beta-blockers1–6 and an-
giotensin converting enzyme (ACE) inhibi-
tors7,8 reduce exacerbations for people with
systolic heart failure; screening for diabetic
nephropathy (urine albumin) and use of ACE
inhibitors in those showing early nephropathy
prevents deterioration to overt nephropathy
and end-stage renal disease9–11; and use of ACE
inhibitors in patients with established coronary
heart disease or diabetics with risk factors pre-
vents several cardiovascular adverse events.12

Despite the wide dissemination of evidence
showing how physicians can order specific
tests or prescribe (or avoid prescribing) specific
medications in their patients with chronic dis-
ease, substantial evidence indicates the pres-
ence of substantial gaps between what should
happen and what does happen.13,14

Studies show that it takes many years to
adopt clinical practice guidelines into practice.
The studies quoted are several years old. Con-
temporary studies, especially on patients with
health insurance, give somewhat better results,
but perhaps only because public agencies such
as the National Committee on Quality Assur-
ance (NCQA) has been measuring these items
annually for a decade—and publicly posting
the results.15 Longitudinal studies of adoption
of clinical practice guidelines show the many-
year course of innovation diffusion.16–18

Studies of the use of medications, other treat-
ments, and monitoring in the ongoing world of
the outpatient setting serve as better indicators
of the quality of care for chronic diseases than

do the rates of such services performed during
hospitalizations. Physicians forget to prescribe
indicated tests and therapies; patients receive
care from multiple sources (and therefore con-
traindicated therapies can be prescribed, as
with calcium channel blockers in heart fail-
ure),19 and patients are sometimes non-adher-
ent to their treatment. A RAND study of 439
indicators of the quality of health care demon-
strated that nearly half of services important to
optimal outcomes in quality care were not be-
ing delivered.20 Because of the diffuse nature
of outpatient care, alert and reminder systems
that may be effective in a hospital setting are
often unsuited to the outpatient world.

Multiple strategies have been attempted to
increase physician and patient adherence to es-
tablished clinical practice guidelines. Many of
these strategies have recognized that people
adopt innovations at varying rates. Adopting
an innovation (ie, a behavior associated with a
practice guideline) is different from acquiring
new knowledge. The classic work of Everett
Rogers on innovation diffusion theory (show-
ing an S-shape adoption curve from innovators
and early adopters through the early majority,
late majority, and late adopters or resisters)21

suggests that physicians will adopt an innova-
tion (such as the findings of a major clinical
study or a clinical practice guideline) if the po-
tential adopter judges that the benefits of the
innovation outweigh its risks, if it can be tried
without disrupting usual workflows, if the
physician can watch others using it, if respected
“opinion leaders” are using the innovation, and
if the innovation can be tried out without in-
volving great commitment.

However, the method of innovation diffu-
sion plays a key role in physicians’ adoption 
as well. Passive information dissemination
(brochures, mailings, and continuing education
courses) that does not provide patient-specific,
clinical scenario-specific feedback has little in-
fluence on physician performance, while active
participation (eg, workshop groups), use of
opinion leaders, and patient-specific guideline
alerts showed improvement in measured per-
formance and sometimes in outcomes.13,22–25

Studies of use of computer-supported decision
support systems (such as alerts and reminders
at the point of care or shortly thereafter), which
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do provide patient- and scenario-specific feed-
back, showed significant improvements in
physician adherence to guidelines.25,26 Further,
systems that alert or remind both physician and
patient might be even more effective.24 While
studies show that patient education can be an
effective method of implementing practice
guidelines,25,27 the strategy was more likely to
be effective if the service specified in the guide-
line was straightforward and intended to be de-
livered once (such as a mammogram or glyosy-
lated hemoglobin test) rather than complex,
involving individualized decision-making and
adherence to a possibly changing treatment
regimen over time.28

The question remains as to whether for a
relatively complex practice guideline, such as
use of ACE inhibitors in patients with estab-
lished cardiovascular disease or diabetes with
certain risk factors12—especially those where
clinical judgment is required and dose adjust-
ment over time may be required—adding pa-
tient to already-existing physician engagement
improves guideline adherence for specified
chronic diseases.

We therefore undertook to study the addi-
tion of patient engagement in specific clinical
circumstances to an established physician-di-
rected alerting system that had previously
shown (in a randomized study) improved ad-
herence to practice guidelines.29

MATERIALS AND METHODS

In January 2003, an interactive, patient-fo-
cused chronic disease care management pro-
gram was added to an existing care manage-
ment program of five large corporations’
employees and their dependents. The health
care of these approximately 200,000 insured
had been under surveillance of an alerting sys-
tem (The CareEngine SystemSM, Active Health
Management, Inc., New York) for the previous
three years. This system consisted of evaluation
of medical, surgical, and pharmacy claims, as
well as laboratory test results, by algorithmic
case-finding software.

Examples of alerts included recommenda-
tions to start a beta-blocker in patients with
heart failure; to stop Viagra in patients taking

nitrates; to start a statin in patients age 40–80
with cardiovascular diseases; or to perform uri-
nary screening for diabetic nephropathy. An
alert would not be issued in the presence of a
clinically compelling exception (such as COPD
for beta-blockers).

The operation of this algorithmic system for
an alert based on the Heart Protection Study
(which showed that patients with cardiovascu-
lar disease age 40–80 benefit from statin ther-
apy regardless of LDL-cholesterol level) is il-
lustrated in Figure 1. New claims for health
care services trigger the system to look over his-
torical claims against a set of clinical rules that
include clinically important exceptions, and to
issue a provisional recommendation that is
then subjected to human or automated clinician
review. Cases that pass review become alerts
(“care considerations”) sent to the treating
physician telephonically, by fax, or by mail.
The alerts are worded in such a way as to rec-
ognize that the claims system may not have all
relevant information about a patient, and in-
clude key supporting literature citations such
as major clinical trials, national-level clinical
practice guideline statements, or FDA “black
box” warnings.

A previous randomized study29 showed that
issuing care considerations only to physicians
in this manner significantly increased the like-
lihood of subsequent resolution (eg, that an
ACE inhibitor would be prescribed, or that a
calcium channel blocker would be discontin-
ued, for a heart failure patient). Such alerts
could be considered active interventions be-
cause they were specific to a single patient and
clinical scenario, and by their nature invited in-
teraction (such as pulling the chart or talking
with the patient).

In 2003, the patient-engagement process was
added under the theory that discussing the alert
and it’s meaning with the patient, as well as ad-
vising the patient (after determining that the
alert remained valid) to discuss its subject with
their physician, would improve the likelihood
of successful resolution. In addition, we recog-
nized that talking with the patient would trig-
ger additional alerts due to more complete col-
lection and surfacing of disease-related issues.

Accordingly, after allowing 2 weeks follow-
ing notification of the physician of the poten-
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tial gap in care, the patient was contacted and
the care consideration discussed. (The physi-
cian alert mentioned the possibility that their
patient might be contacted and the physician
could request that we not contact their patient.)
Claims were reviewed prior to patient contact
to determine whether (from the claims per-
spective) the alert remained current. We later
examined claims to determine whether the care
consideration had successfully resolved.

Discussing an already generated care alert
with a participant in “patient-friendly lan-
guage” is straightforward, but how the care
management program generated additional
alerts may be understood through an example;
see Appendix.

Care considerations recommending doing a
test or starting a drug were counted as suc-
cessful if the claims and test results system
showed the presence of the specified test or

drug 0–270 days following the delivery of the
care consideration. Care considerations recom-
mending that a drug be stopped were counted
as successful if the claims and test results sys-
tem showed the absence of a filled prescription
for a drug in that class 60–150 days following
delivery of the care consideration.

Following the first year of the program, we
studied the extent to which the program iden-
tified new clinical issues and also compared the
program’s resolution rate of claims-identified
issues to that of non-enrollees, and to the pre-
program results.

RESULTS

The Informed Care Management program
began inviting health plan members to opt-in
in mid-January and enrollees first interacted
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FIG. 1. How the alerting system works (physician communication portion). Example of the alerting system taken
from the Heart Protection Study, which recommends statins in patients age 40–80 with a history of coronary artery
disease. Data from claims (or enrollee report) are fed into a clinical rules-based algorithmic software engine. If the
member’s data indicates a fit to the pattern for the clinical practice guideline, the indicated treatment (a statin) is checked
for. If the treatment is not present, the system checks for contraindications. If no contraindications are found, an alert
(bottom box) is issued to the physician and after an appropriate interval (and in patient-friendly language), to the mem-
ber as well. Since the presence of GERD is not material to this alert, claims for GERD are ignored. ICD, International
Classification of Diseases (version 9); PCTA, percutaneous transluminal (coronary artery) angioplasty; CPT, Common
Procedural Terminology (verison 4); NDC, National Drug Code; GERD, gastroesophageal reflux disease.



with nurses in late January. Because the five
participating health plans had staggered start
points through April, results are calculated us-
ing member-years of active participation dur-
ing 2003. For each month, each health plan
member was designated as being a program
enrollee or non-enrollee.

In the first 12 program months, there were
205,463 health plan member-years and 1336
member-years of active participation (enrollee-
years)—0.7 enrollee-years per 100 member-
years overall. However, because of rapid ramp-
up during the second half of the year, the
program had enrolled 2,936 members by year’s
end. Enrollees were older (57.9 versus 34.8
years) and more likely to be female (57.0% ver-
sus 51.4%) compared to non-enrollees.

Evaluating the urgent clinical alerts, en-
rollees accounted for 644 of the 13,358 (4.82%)
claims/lab-based alerts issued during the year.
The claims/lab-based alert rate was 48.2 per
100 enrollee-years and 6.23 for non-enrollees,
reflecting enrollees having been drawn from a
group considered to have significant (and of-
ten multiple) chronic conditions. Table 1 sum-
marizes the demographics, and Table 2 the
alert status for enrollees and non-enrollees.

For claims/lab-based urgent alerts, the reso-
lution rate (as of December 31, 2003) was 3,380
of 12,714 (26.6%) for non-enrollees and 205 of
636 (32.3%) for enrollees, representing a 21.2%
increase for enrollees (�2 � 9.836, p � 0.01). The
non-enrollee resolution rate is in line with rates
for the same clients in years prior to the In-
formed Care Management program.

There were 514 enrollee report-based urgent
alerts during the program year, of which 136
(26.5%) were noted as resolved by December

31, 2003. Thus, enrollee report-based alerts rep-
resented an increase of 80.8% in the volume of
alerts for this group.

The distribution of alerts by clinical severity/
urgency level, and examples, is shown in Table
3. Approximately 81% of alerts involved im-
portant, but not highly urgent, clinical issues
such as lack of secondary screening in chronic
disease, moderate drug/disease contraindica-
tions, or omissions of probably appropriate
care for people with specific chronic diseases.
Two percent involved extremely urgent poten-
tial gaps in care, and 17% involved lack of pri-
mary prevention, early detection, or disease or
drug monitoring activities.

DISCUSSION

Many studies—and popular media—have
documented disturbing deviations from evi-
dence-based health care. Despite an explosion
of nationally-promoted clinical practice guide-
lines based on well-conducted clinical trials
and meta-analyses, physician adherence to
these guidelines remains low, and diffusion of
clinical evidence and best practices can take
years.30,31

Studies of physician awareness, adoption,
and adherence to clinical practice guidelines
have shown that simple knowledge dissemi-
nation may increase awareness but fails to im-
prove adherence to guidelines and evidence-
based medicine in clinical practice.25,32 Yet a
course in evidence-based medicine, in which
physicians learned to actively participate in
evaluating clinical evidence and its meaning
for their practices, improved both knowledge
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TABLE 1. DISTRIBUTION OF ENROLLEES AND NON-ENROLLEES BY DEMOGRAPHICS

Member-years Mean age
Group (% of total) (years) Percent female

All plan members 205,463 (100%) 35.1 51.5%

Non-enrollees 204,127 (99.3%) 34.8 51.4%

Enrollees 1,336 (0.7%) 57.9 57.0%

Member-years indicates the number of member-months (divided by 12) spent by health plan members in en-
rollee or non-enrollee status. A health plan member may occupy either (or both) status during the year.



and outcomes, possibly because it stimulated
greater “evidence vigilance.”33 Many studies
have shown that active participation by the
physician, as well as use of decision support
systems (especially if computerized), can
meaningfully increase the likelihood that a
physician will take the action (when appropri-
ate) in the guideline. This points up the differ-
ence between knowledge and innovation dif-
fusion; the latter is required to step from
awareness to practice.

Even with effective use of methods of knowl-
edge and innovation diffusion, our state of clin-
ical knowledge is constantly shifting. A study
performed by the Agency for Healthcare Re-
search and Quality showed that three quarters

of guidelines currently promoted at the na-
tional (federal or medical society) level already
were out of date.34 By the time new knowledge
has diffused and been incorporated into clini-
cal practice, it is likely to have been superceded
by knowledge that could lead to better out-
comes. This highlights the urgent need for ef-
fective clinical knowledge diffusion systems.

Some studies have highlighted the impor-
tance of the patient in adherence to best clini-
cal practices. This patient contribution can oc-
cur in three ways. First, the informed and
actively participating patient can better accept
and adhere to the physician’s recommendation.
Second, the patient who understands key clin-
ical practice guidelines relevant to his or her
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TABLE 2. URGENT CLINICAL ALERTS ISSUED TO, AND RESOLVED, FOR ENROLLEES AND NON-ENROLLEES

Claims-based alerts Enrollee report-based alerts

Group n (% of total) Resolved (%) n Resolved (rate)

All plan members 13,358 (100) 3,587 (26.85)

Non-enrollees 12,714 (95.18) 3,380 (26.58)

Enrollees 644 (4.76) 207 (32.14) 514 136 (26.5)

Chi-square � 9.836 (p � 0.01).

TABLE 3. DISTRIBUTION OF ALERTS BY TYPE AMONG PROGRAM ENROLLEES

Examples n (% of total) Percent resolved

Extremely urgent Metformin/heart failure 31 (2.2) 60.0%
Overlapping sildenafil � nitrates
Class 1 C antiarrhythmic in structural000.

heart disease
Cilostazol/heart failure

Clinically important, Cardiovascular candidate for ACEI 1127 (80.9) 31.6%
urgent, such as
secondary
prevention

Prevention, early Monitor LFTs in statin use 235 (16.9) 19.7%
detection, and
monitoring

All alerts may be triggered by claims and/or enrollee-supplied information.
ACEI, Angiotensin converting enzyme inhibitor; CAD, coronary artery disease; ASA, aspirin; CBC, complete

blood count; LFT, liver function tests.

Cardiovascular disease or diabetic/no
statin

Diabetic with microalbuminaria/no ACEI
CAD or diabetes/no ASA (enrollee)

Monitor CBCs with azulfidine
Diabetic/no retinal exam
No mammographic screening



condition and who feels empowered to discuss
these guidelines with his or her physician can
serve as a sort of physician reminder. Third, as
shown by the 80% increase in alerts in program
participants, the patient serves as an important
data source.

It is not enough for disease management sys-
tems to promote carrying out the physician’s
directives. It is even more important to help en-
sure that the physician’s recommendation is
based on current best evidence. Previous stud-
ies also have demonstrated that adding patient
education about specific, guideline-based dis-
ease treatment components increased the like-
lihood that a practice guideline would be im-
plemented.13,24,35,36

Disease management programs, which en-
gage the patient as an active participant in
achieving important process and outcomes
goals, have shown improvement in clinical pro-
cesses and outcomes,37,38 and some have dem-
onstrated improvements in disease-related uti-
lization and cost outcomes.39 However, disease
management programs have usually been
studied as a whole—involving not only patient
education about clinical practice guideline
components, but behavior change, coordina-
tion of care, and general disease education. The
contribution of each of these components to
outcomes improvement is not known.

We hypothesized that much of disease man-
agement’s potential to improve disease man-
agement processes and outcomes could be re-
lated to the implementation of specific,
evidence-based clinical practice guidelines for
individuals whose care appeared to fall short
of the guideline. These guidelines are based on
medical evidence demonstrating reduction in
adverse events related to specific clinical activ-
ities, such as using beta-blockers in heart fail-
ure when not contraindicated. However, even
though in a previous randomized study we had
shown statistically significant improvement in
adherence to specific guidelines with a physi-
cian-engagement alerting system, we believed
that engaging the patient, via communicating
the alert and discussing its meaning, and rec-
ommending discussion with the physician,
would further improve resolution of the alerts
as shown in claims data, and thus expand the
value of disease management. In addition, we

regarded the patient-engagement portion of
the system as supporting the adoption of in-
novation (behavior)—helping bring physician
awareness of new knowledge into daily prac-
tice.

In the first year of an opt-in pilot patient-en-
gagement program called Informed Care Man-
agement, we engaged 1,336 of 205,463 members
member-years and approximately 3,000 mem-
bers overall by the year’s end. Alerts for which
all triggering information was derived from
claims showed a 20.9% relative increase in like-
lihood of successful resolution among enrollees
compared with non-enrollees. In addition, talk-
ing directly with the enrollee generated an in-
crease of 80.8% in alert volume over claims/
lab-based alerts.

The major limitation of the study was a po-
tential for volunteer bias, in which those who
“opted-in” (enrolled) may have a different
propensity to resolve clinical issues than those
who do not enroll. To explore this possibility,
we compared the baseline year alert resolution
rate in the study year enrollee cohort versus
that in the study year non-enrollee cohort. A
significant difference in resolution between
these groups would suggest a greater propen-
sity for one group to resolve clinical issues. As
shown in Table 4, the baseline year resolution
rate of the non-enrollee cohort was 30.2% ver-
sus 31.6% in the enrollee cohort—a nonsignifi-
cant difference. This suggests that volunteer
bias did not play a role in the resolution rate
difference observed during the study year.

We conclude that the program’s first year
strongly suggested that communicating di-
rectly with patients about gaps in specific ser-
vices impacting their care increases the likeli-
hood that the gaps will be resolved, and that
gathering condition-related information from
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TABLE 4. COMPARISON OF ALERTS RESOLUTIONS OF

ENROLLEES IN THE STUDY AND BASELINE YEAR

Enrollees Non-enrollees Difference Significance

2003 32.1% 26.6% 20.7% �0.01

2002 31.6% 30.2% 4.4% NS

The study year was 2003; the baseline year was 2002.
NS, non-significant (p � 0.05).



program enrollees dramatically increases the
generation of clinical alerts.

Consistent with the program’s nature as a pi-
lot effort, the current study needs to be extended
and certain potential biases addressed. Because
the program was opt-in, the increased resolution
rate of claims-based alerts in the enrollee group
may be due to volunteer bias. A control group
would be needed to determine whether this was
the case. The 32.1% overall alert resolution has
room for improvement. In 2003, alerts were com-
municated only once; in 2004, alerts will be fol-
lowed up to check for resolution or to discuss
further action with enrollees. This would be ex-
pected to further increase resolutions or weed
out false-positive alerts. In 2004, the Informed
Care Management program will be extended to
a greater proportion of health plan members and
alert issuance and resolution rates will be evalu-
ated in the population segmented by degree of
engagement.

Finally, while the medical literature says that
successful resolution of clinical alerts should
lead to a reduction in adverse events, this study
focused only on the rates of alert resolution and
the generation of new alerts arising from talk-
ing with enrollees. To evaluate the effect of a
program of patient engagement on adverse
event outcomes awaits a study with larger en-
rollment and adequate study power.

CONCLUSION

The addition of a nurse-directed interactive
care management program substantially in-
creased the rate of identification of specific clin-
ical issues (alerts) compared to those generated
by a claims system alone. In addition, the use
of the program to communicate specific issues
to both patients and physicians increased the
rate of alert resolution. Adding patient en-
gagement increases the likelihood of adherence
to clinical practice guidelines.

APPENDIX: PATIENT ENGAGEMENT
CASE SCENARIO

X is a 60-year-old male smoker whose claims
show diabetes, but no history of hypertension

or coronary, cerebral, or peripheral vascular
disease. His medications (claims) include Met-
formin and a diuretic but with no explanatory
ICD codes. His claims show a HbA1C, eye
exam, and urine for albumin performed in the
appropriate timeframe. Under the physician
alerting system, X would not have received any
alerts related to his diabetes. However, he also
had claims for COPD and was found to have
had ER visits for COPD but was not taking a
long-acting beta agonist or other controller
medication.

Due to scoring on the case-finding system, X
was invited to the care management program
and accepted. He told the nurse that he didn’t
know why the diuretic had been prescribed,
and that he was a smoker. In addition to inter-
actions related to lifestyle factors and his COPD,
as well as reminders to continue to have peri-
odic monitoring for his conditions, an alert 
was generated recommending consideration be
given to treatment with an ACE inhibitor, as the
diabetic arm of the HOPE Trial demonstrated
that diabetics with additional risk factors—in-
cluding smoking—benefited from treatment.

In addition, X was not taking aspirin, as rec-
ommended by the U.S. Preventive Services
Task Force, and had no contra-indications; thus
an alert was generated recommending consid-
eration of low-dose preventive aspirin ther-
apy.40
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