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Objectives: To assess the impact of prompting physi-
cians on health maintenance, answer questions regard-
ing the mode of delivery, and identify opportunities and
limitations of this information intervention.

Methods: Systematic electronic and manual searches
(January 1, 1966, to December 31, 1996) were conducted
to identify clinical trial reports on prompting clinicians.
Three eligibility criteriawere applied: (1) randomized con-
trolled clinical trial, (2) clinician prompt, alert, or reminder
in the study group and no similar intervention in the con-
trol group, and (3) measurement of the intervention ef-
fect on the frequency of preventive care procedures. Data
were abstracted by independent reviewers using a stan-
dardized abstraction form, and quality of methodology was
scored. A series of meta-analyses on triggering clinical ac-
tions was performed using the random-effects method. The
statistical analyses included 33 eligible studies, which in-
volved 1547 clinicians and 54 693 patients.

Results: Overall, prompting can significantly increase

preventive care performance by 13.1% (95% confi-
dence interval [CI], 10.5%-15.6%). However, the
effect ranges from 5.8% (95% CI, 1.5%-10.1%) for
Papanicolaou smear to 18.3% (95% CI, 11.6%-25.1%)
for influenza vaccination. The effect is not cumulative,
and the length of intervention period did not show
correlation with effect size (R = -0.015, P = .47). Aca-
demic affiliation, ratio of residents, and technique of
delivery did not have a significant impact on the clini-
cal effect of prompting.

Conclusions: Dependable performance improvement in
preventive care can be accomplished through prompt-
ing physicians. Vigorous application of this simple and
effective information intervention could save thou-
sands of lives annually. Health care organizations could
effectively use prompts, alerts, or reminders to provide
information to clinicians when patient care decisions are
made.
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ITH THE growing
emphasis on health
maintenance and
preventive care,
physicians are in-
creasingly expected to perform tasks that
are unrelated to the acute problem of the
patient. The most common reason that
women give for not undergoing screen-
ing for breast cancer and cervical cancer
is that it was not offered or recom-
mended by their physicians, especially by
the youngest group of internists and fam-
ily practitioners.! Various quality score-
card systems encourage plans and clini-
cians to use every episode of patient care
to promote health maintenance.? Based on
the latest recommendations of the Ameri-
can Academy of Pediatrics, a visit to a phy-
sician for a child’s broken arm becomes an
opportunity to update immunization.’
Controversies exist regarding whether
physician prompting affects clinical out-
comes. Some consider prompts to be very
effective in bringing physicians’ atten-
tion to a necessary clinical action and to
avoid medical errors due to information

overload.*> Others note that prompts do
not always produce the expected change,
and some analyses indicated nil to mod-
erate effect on clinical practices.®’

Unfortunately, the significant ben-
efits of prompting preventive care have
never been persuasively communicated to
clinicians and health care plans. Research-
ers also continue placing people in con-
trol groups of prompting trials, raising se-
rious ethical questions. Conventional,
nonquantitative reviews have failed to
highlight that thousands of lives could be
saved by prompting.

Conventional approaches to research
synthesis, such as reviews or odds ratio cal-
culations, cannot specify the change that re-
sults from prompting preventive care. Fur-
thermore, most health services research
studies have been conducted in an aca-
demic environment, raising questions about
the generalizability of results.® This study
highlights opportunities to elevate preven-
tive care, use diverse and inexpensive tech-
nologies for prompting, and improve health
plan scorecard performance. The system-
atic review of studies is supplemented with
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METHODS

Studies meeting the following criteria were eligible for in-
clusion in this series of meta-analyses: (1) randomized con-
trolled clinical trial, (2) physician prompt in the study group
and no similar intervention in the control group, and (3)
measurement of the effect on the number of preventive care
activities. Studies qualified for automatic exclusion by fail-
ing to (1) randomly assign subjects to intervention and con-
trol groups and (2) test the randomization by comparing
the intervention and control groups at baseline. Preven-
tive care actions can be administered by clinicians with a
variety of specialties. Articles that involved clinicians with
certain clinical specialties or that focused on unique pre-
ventive care actions (eg, alcohol abuse counseling) were
not excluded.

COLLECTION OF REPORTS

Many articles eligible for this series of meta-analyses were
already in place as part of the Columbia Registry. The Co-
lumbia Registry is a systematic collection of medical man-
agement trials at the University of Missouri, School of Medi-
cine.’ Extensive searches were done to collect all additional
relevant controlled clinical trial reports: bibliographic data-
base retrievals (eg, MEDLINE, CINAHL, HEALTH), manual
searches (monographs, unindexed publications, reference
lists), and informal contacts. By mapping the eligibility cri-
teria, the search strategy for the collection of trials on prompt-
ing included a combination of medical subject heading
(MeSH) terms and textwords (TWs) for each eligibility cri-
terion. The words are MeSH terms unless noted as TW. The
criteria were (1) random (truncated TW), group (truncated
TW), random allocation (MeSH and TW), randomized con-
trolled trial (publication type), or clinical trial (publication
type); (2) checklist (TW), encounter forms (TW), tags (TW),
triggers (TW), reminder systems, alert (TW), reminder (TW),
leaflets (TW), stickers (TW), messages (TW), or tailored

messages (TW); and (3) preventive health services, immuniza-
tion, vaccination, smoking, smoking cessation, mass screening,
mammography, prenatal care, hypertension, blood pressure,
diabetes mellitus, alcoholism, substance-related disorders, vagi-
nal smears, hypercholesterolemia, glaucoma, or occult blood.

SCORING AND ABSTRACTION

Two research associates (C.T.G. and S.A B.) checked eligibil-
ity and abstracted information from the reports using stan-
dardized and reproducible methods. The methodologic qual-
ity of each of the eligible trial reports was evaluated using a
validated clinical trial scoring system tailored for health ser-
vices research trials.® The scoring system awards a score on
an arbitrarily selected scale from 1 to 100.2 Aspects of the stud-
ies scored included sample definition, testing randomiza-
tion, intervention, effect variable definition, blinding, nu-
meric table of effect variables, ratio of withdrawals, and analysis
of effect variables.® In scoring, technical aspects related to
proper sampling are weighted heavily (10 points each).® Since
more than half of the items are study characteristics, as op-
posed to reporting characteristics, the minimum required score
was set at 50 in this study. Subsequently, raw data were de-
rived from all eligible articles (eg, site, patient sample, clini-
cian sample, intervention, and effects). These covariates were
required for a study to be included. Authors were also con-
tacted if additional information was needed.

STATISTICAL SYNTHESIS

The health maintenance rate was defined as the ratio of the
number of preventive care actions to the number of eligible
physician-patient encounters (opportunities). The number
of eligible physician-patient encounters was used as the de-
nominator, because the latest clinical reccommendations in-
dicate that virtually every visit regardless of reason is an op-
portunity to provide preventive care. Therefore, a missed
opportunity is any physician-patient encounter that does not
address preventive care. In addition, the higher the number

a meta-analysis of the effect size, critical information for
designing quality improvement programs. The objectives
of this study were (1) to quantify the impact of clinician
prompting on the provision of preventive care and (2) to
identify the effect of various covariates (reimbursement type,
clinician characteristics, clinician specialty, and com-
puterization).

— T

Literature searches identified 101 pertinent clinical stud-
ies. During the filtering process, 68 studies were ex-
cluded for various reasons: same data as from another
eligible study (3 studies), planned studies (2 studies), not
a clinician reminder intervention but a patient re-
minder intervention (54 studies), other irrelevant re-
minder (7 studies), and no control group (2 studies). This
left 33 eligible reports on randomized controlled clini-
cal trials. No studies were excluded for only failing to test
randomization by baseline comparison of intervention
and control groups. All studies meeting the inclusion cri-
teria and not qualifying for exclusion exceeded the qual-

ity scoring threshold. Using the replicable scoring tech-
nique, the average + SD quality score was 69.7 + 7.9. The
characteristics of all eligible studies are listed in Table 1.
All studies were parallel group trials, with the exception
of the 2 studies that had a crossover design. In the pool
of studies, 17 randomized patients directly, and 16 stud-
ies randomized through physicians. In health services re-
search, patients are often randomly assigned to groups
through their clinicians, because it is often the clinician
who is directly targeted by the intervention.

Overall, data on 1547 clinicians and 54 693 pa-
tients were included in this meta-analysis. In the group
of eligible studies, 3 trials were conducted in private of-
fices recruited by the researchers, and 30 were con-
ducted in university-affiliated clinics (19 studies) or pub-
lic clinics (11 studies). Specialty of physicians included
internal medicine (15 studies), family practice (general
practice) (20 studies), and obstetrics (1 study). In all but
one™ of the 33 studies, the patients were adults. The num-
ber of patients in the studies ranged from 57 patients®
to 7397 patients,* with an average of 1657. The average
ratio of patients to clinicians was 35.3.
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of physician-patient encounters, the more opportunities for
improvement exist. The clinical effect of prompts was es-
timated by the difference between the health maintenance
rate in the intervention and control groups. The time dur-
ing which health maintenance is observed is incorporated
in the denominator. Point and interval (0.95) estimates of
the prompting effect were calculated with models based on
random-effects assumptions.’® These assumptions were
raised by the diversity of clinical settings and groups of sub-
jects analyzed. Homogeneity is not an assumption of the
random-effects model used in this analysis.

To estimate the overall prompting effect, we used the
(trimmed) modified DerSimonian-Laird estimator.!* The
estimate was calculated by a weighted average of the indi-
vidual rate differences. For each study, the weight was the
reciprocal of the sum of an unbiased estimate of the within-
study and the between-study variance so that studies hav-
ing a large variance (and therefore less reliable) received a
small weight (eg, in case of studies with few observations).
In addition, we estimated the variance and the confidence
interval (CI) of the estimated overall rate difference.

Furthermore, a random-effects regression model was
applied to identify covariates with possible influence on
prompting effect on health maintenance activities.'* Covar-
iate analysis attempts to identify reasons for variation in the
rates. Such factors are sources of heterogeneity in the effi-
cacy of prompts among the studies. In this study, 9 vari-
ables were assumed to be associated with the effect of phy-
sician prompts based on preliminary literature review: trial
quality, site, reimbursement method, characteristics, clini-
cal specialty, size, delivery mode, targeted clinical action, and
duration. Single-covariate and multiple-covariate regres-
sion models were used. The regression coefficients were es-
timated by the least-squares method. In addition, SEs and P
values were calculated to determine the significance of the
effects (covariates). The proportional reduction in variance
among studies between conditional and unconditional mod-
els measured the degree to which a covariate accounted for
the overall variance of the study.

The estimated reduction in deaths was calculated as the
product of the rate difference, annual number of deaths,
and mortality reduction rate for each of the targeted pro-
cedures. The rate difference was calculated by subtracting
the health maintenance rate in the control group from the
health maintenance rate in the intervention group. The
annual number of deaths (55300 from colon and rectum
cancer,'® 40 000 from influenza,'* 46 000 from breast can-
cer,” 4800 from cervical cancer,"” 40 000 from pneumo-
coccal infections,'” and 12 from tetanus'®) and the mortal-
ity reduction rates (33% for colon and rectum cancer,'” 54%
for influenza,'* 30% for breast cancer,'® 99% for cervical
cancer,'® 0% for pneumococcal infections,'* and 100% for
tetanus®) for each targeted procedure were obtained from
the literature. The mortality reduction of some of these ac-
tivities may vary among the individuals in a population.
Patient population factors, including baseline rates of pre-
ventive care, can be a large determinant of actual mortal-
ity gain.

Taking into account publication bias (that studies with
negative results are less likely to be published), sensitivity
analysis was performed to assess the potential influence of
unidentified negative trials in overturning the results of the
study. Calculated tolerance levels were compared with the
corresponding threshold tolerance levels. Calculated tol-
erance is the number of additional but unpublished nega-
tive studies that could reverse the conclusions of this study.
Calculated tolerance is defined with the formula 20k - n,
where k is the number of positive studies in a category and
nis the number of studies in a category.*' A study was posi-
tive if there was a significant difference for the interven-
tion group compared with the control group at follow-up.
Threshold tolerance is the number of unpublished nega-
tive studies that could reasonably exist. The Rosenthal
formula of 5n + 10 has been widely applied to calculate
threshold tolerance, where n is the number of studies in a
category.” When the calculated tolerance level exceeds the
threshold tolerance, it is unlikely that unpublished nega-
tive studies can overturn the results.

INTERVENTION TECHNIQUES

The prompts were always delivered before a scheduled
encounter. A few of the studies specified exactly when
the prompt was delivered: once per year during the pa-
tient’s month of birth,* following randomization,” >
1 month in advance of due date for targeted action,** the
night before the scheduled visit,” the morning of the
scheduled visit,” before the visit at the reception desk,*
or during routine intake procedures.*

The prompts contained a variety of information for
the clinicians. The most frequently included aspects in-
dicated were the following: patient name,*>>>* patient di-
agnosis,**** notice of deviation from standard (overdue
procedures or tests),* criteria for procedures or tests,  rec-
ommendation for treatment or action,***’! indication of
when upcoming procedures or tests are due,****> infor-
mation on previous procedures or tests,***!#>133 and space
for clinician to indicate that the procedure or test was of-

*References 22,24,31,32,34,36-44,51-53.
fReferences 4,24,27-29,32,34,35,44,47,52.

fered or why it was not offered.***>>* Five of the studies pro-
vided generic prompts that were not patient specific.?’2%#7->3
The generic prompts were a checklist of guidelines appli-
cable to any patient. Frequently, there was no room to re-
cord data of performed actions on the generic prompts. Some
studies indicated that the prompts were repeated until the
procedures or tests were completed.***

In some studies, the patients were reminded in addi-
tion to the clinicians. Several studies indicate that offer-
ing prompts to clinicians and patients amplifies the effect
of the intervention.”?!3%#! #4430 patients were reminded
by telephone’23,39,40,48 letter733,39,40,45,46,48 pOStCard,24’SO’S3 or
a copy of their health maintenance report.*!

One study, in addition to randomizing clinicians to
groups who always received prompts and never received
prompts, had a group of clinicians who sometimes re-
ceived prompts.” These clinicians were less likely than the
always reminded clinicians and more likely than the never
reminded clinicians to vaccinate their patients.

For most trials included in this study, the targeted
actions were considered complete if the clinician made a
note in the medical record. In addition to amedical record
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Table 1. Characteristics of the 33 Studies*

Site Clinician Patient
Source, y Quality Institution ReimbursementI INo. Characteristics Spet:ialityI INu. Deliveryt
Barnett et al,2 1983 63 Massachusetts General Hospital ~ Cap 48 MDa, RN IM 115  C-front
Becker et al,?® 1989 67.5  University of Virginia Pvt 80 MDr IM 563 C-front
Buchsbaum et al,* 1993 71 Medical College of Virginia MM, N 83 MDr FP 214  C-front
Burack et al,* 1994 89 Wayne State University Pvt, MM, Cap, N 25 MDa FP, IM, 0BG 2725 C-in chart
Chambers et al,?® 1989 78 Thomas Jefferson University Cap 30 MDr, MDa FP 1262 C-front
Chambers et al,?® 1991 78.5  Thomas Jefferson University MM 30 MDr, MDa FP 686 C-front
Cheney et al,” 1987 57 University of California, MM 75 MDr IM 200 Front
San Diego
Cohen et al,6 1982 73 Case Western MM, Pvt, N 22 MDr FP 2138  Front
Cowan et al,* 1992 62 University of lllinois MM, Pvt, N 29 MDr FP 107 Front
Cummings etal,®® 1989 65 University of California, Cap, Pvt 44  MDa FP, IM 916  Front
San Francisco
Frame et al,*' 1994 77 University of Rochester (NY) MM 12 MDa, PA FP 1666 C-front
Headrick et al,®> 1992 80 Case Western MM 33 MDr IM 240  Front
Landis et al,* 1992 71 Mt Area Health Education Center  Pvt, N 24 MDa, MDr FP 57 C-front
Litzelman et al,** 1993 77 Regenstrief Put, N 176  MDr, MDa IM 5407 C-front
Lobach et al,*> 1994 63 Duke University MM, Pvt 58 MDr, MDa, PA, NP FP 359 C-front
McDonald et al,* 1984 68 Regenstrief MM, N 115 MDr, MDa IM 775  C-front
McDonald,*” 1976t 61 Regenstrief MM, N 9 MDr IM 189  C-front
McDonald,* 1976 61 Regenstrief MM, N 63 MDa, MDr, RN IM 301 C-front
McDowell et al,*® 1989 64 University of Ottawa GB 32 MDa, MDr, RN FP 789 C-front
McDowell et al,** 1989 68 University of Ottawa GB 32 MDa, MDr, RN FP 2803 C-front
McPhee et al,*' 1989 78 University of California, MM, Pvt, N 62 MDr IM 1936 C-front
San Francisco
Morgan et al,> 1978 57 Massachusetts General Hospital ~ Cap 5 MDa/RN teams 0BG 279  C-front
Nilasena et al,** 1995 68 Salt Lake Veterans GB, Pvt 35 MDr IM 164  C-front
Affairs Hospital,
University of Utah
Ornstein et al,* 1991 71 Medical University of South Pvt, MM, Cap, N 49 MDr, MDa FP 7397  C-front
Carolina
Pierce et al,** 1989 66 Guy’s and St Thomas’s GB 7 MDa FP 276  Tagged
Hospitals
Pritchard et al,“6 1995 78 University of Western Australia ~ GB 12 MDa GP 383 Tagged
Robie,*” 1988 63 Wake Forest University GB 41 MDr IM 356 Front
Rosser et al,*8 1991 68 University of Toronto/University ~ GB 36 MDa, MDr FP 5883 C-front
of Ottawa
Rosser et al,** 1992 82 University of Toronto/University  GB 32 MDr, MDa, RN FP 5242  C-front
of Ottawa
Soljak et al,>® 1987 75 New Zealand GB 40 MDa FP 2988 C-patient list
Tape et al,*" 1993 67 University of Nebraska Pvt, MM, Cap, N 49 MDr, MDa IM 1809 C-display
Tierney et al,*> 19861 57 Regenstrief MM, N 135 MDr FP 6045 C-in chart
Turner et al,* 1990 75 East Carolina University MM, Pvt, N 24 MDr IM 423  C-patient carried

*Cap indicates capitation; Pvt, private insurance; MM, Medicaid/Medicare; N, none; GB, global budget (Veterans Affairs, military, National Health Service);
MDa, physician attending,; RN, registered nurse; MDr, physician resident; PA, physician’s assistant; IM, internal medicine; FP, family practice; 0BG,
obstetrics-gynecology; BP, blood pressure diagnosis and follow-up; Immun, immunizations; CaScr, cancer screening; GS, glaucoma screening; Chol, cholesterol
management; NoSmoke, smoking cessation; DiabM, diabetes managment; HgB, hemoglobin management; and CC, cardiac care.

tAIl but one (computer display) are in written form. C indicates computer generated, tagged, tagged chart notes; and front, front of chart.

tCrossover design.

audit, one study also interviewed physicians following the
encounters.* Two studies indicated that arandom selec-
tion of medical records was audited to obtain the rates of
compliance with the recommended procedures.””* In other
studies, patients reported the completion of the targeted
action through postencounter telephone interviews.**°
Only 7 of the 33 studies reviewed provided costs of
the reminder intervention. None of the articles in-
cluded the start-up costs of establishing the computer-
ized reminder systems. Instead, the cost analyses fo-
cused on the operating expenses of the reminder systems.
Studies showed that the computer-based reminder sys-
tem cost $0.78 per patient per year to operate®; the cost
to maintain the patient’s medical record and produce re-

minders was estimated at $2 per patient visit®®; the cost
per cervical cancer screening gained was $11.75%; the
cost per blood pressure screening gained was $1.70%; the
computerized system cost $0.02 per record review*; with
the use of the physician reminder system, improvement
in preventive services was achieved for less than $5 per
extra procedure completed*; and the cost per addi-
tional vaccination recorded was $0.43.%

IMPACT ON QUALITY SCORECARD
PERFORMANCE

Prompts to clinicians resulted in a significant increase in
the performance of all 16 preventive care procedures, in-
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Prompting
I 1
Targeted Action Duration, wk
BP 80
Immun, CaScr, GS 52
Alcohol abuse counseling 104
CaScr 52
CaScr 24
Immun 8
Immun, CaScr, Chol 36
Immun, CaScr 16
Immun, CaScr, Chol 12
NoSmoke 52
Immun, CaScr, Chol 104
Chol 5
CaScr 18
CaScr 30
DiabM 24
Immun, CaScr, HgB, tuberculosis test 104
BP, Chol, HgB, DiabM 17
Bp, DiabM, CC 161
CaScr 52
BP 52
CaScr 36
Prenatal care 72
DiabM 24
Immun, CaScr, Chol 52
CaScr 52
CaScr 52
CaScr 52
Immun, CaScr, BP, NoSmoke 52
Immun 52
Immun 33
Immun, CaScr 52
Immun, CaScr 28
Immun, CaScr 36

cluding cancer screening (fecal occult blood, mammog-
raphy, Papanicolaou smear), immunization (influenza vac-
cination, pneumococcal vaccination [Pneumovax], teta-
nus vaccination), diabetes management, hemoglobin
management, blood pressure management and follow-up,
cardiac care, cholesterol management, smoking cessation,
glaucoma screening, alcohol abuse counseling, prenatal
care,and tuberculosis testing. Most of the studies addressed
the clinical areas of cancer screening and prevention (20
studies), immunization (14 studies), and diabetes man-
agement (4 studies). Eleven of the studies addressed 2 of
these clinical areas, whereas 6 of the studies focused on
other unlisted areas. The rate difference and calculated tol-
erance (ie, the number of additional but unpublished nega-

Table 2. Effect of Prompting on Selected Procedures*

No. of Rate Difference, % Calculated
Targeted Procedure Studies (95% CI) Tolerance
Fecal occult blood test 11 13.7 (4.7-22.8) 189
Mammogram 14 11.5 (7.1-16.0) 226
Papanicolaou smear 15 5.8 (1.5-10.1) 165
Influenza vaccination 9 18.3 (11.6-25.1) 151
Pneumoccal vaccination 8 17.2 (6.1-28.4) 132
Tetanus vaccination 8 11.1 (5.0-17.5) 152

*Some studies contained an analysis of more than 1 targeted intervention.
Cl indicates confidence interval.

tive studies that could reverse the conclusions of this study)
forselected cancer screening and immunization procedures
are presented in Table 2. Only 6 of the clinical procedures
are presented in Table 2, because the remaining clinical
procedures were tested in fewer than 6 studies. All calcu-
lated tolerance levels exceeded the corresponding thresh-
old tolerance, and it is therefore unlikely that unpublished
negative studies would overturn these results. Physician
prompting for the 6 procedures presented in Table 2 (fe-
cal occult blood test, influenza vaccination, mammogram,
Papanicolaou smear, pneumococcal vaccination, and teta-
nus vaccination) could expect to save 8333 lives annually.

OTHER EFFECTS OF PROMPTING

The procedure-specific analysis of covariates indicated
that the number of clinicians subjected to prompting, the
ratio of residents among those receiving prompts, or the
academic affiliation of the participating clinics did not
make a difference in the effect of prompting. There are
only 4 significant impacts based on a P<<.05 level. With
Bonferroni adjustment for multiple testing (P<<.001), only
1 impact would be considered statistically significant, ie,
larger patient-clinician ratio predisposes to larger im-
provement in tetanus vaccination as a result of prompt-
ing (0.0017 + 0.0004, P <.001). A similar effect was also
observed for pneumococcal vaccination (0.0073 = 0.0025,
P =.004). The results of the multiple covariate analysis
indicate that prompting has significantly less effect on
Papanicolaou smear rates in capitated outpatient care and
when prompting is computer generated (-0.097 + 0.043
[P =.02] and -0.078 + 0.039 [P = .05], respectively). The
few significant regression coefficients indicate the resis-
tance of prompting to various covariates.

Presentation of the prompt appeared to have no sig-
nificant effect on clinical responses (Table 3). Twenty-
six studies using prompts attached to the front of the pa-
tient's medical record made a 14.0% (95% CI,11.1%-16.9%)
rate difference in the overall performance of prompts,
whereas 7 studies using prompts placed elsewhere, such
as tagged progress notes or computer monitor display,
achieved arate difference of 12.19% (95% ClI, 5.4%-18.9%).

Generation of prompts also did not show a signifi-
cant difference in the clinical effect of prompting (Table
3). Generation of the prompting message through com-
puterized records occurred in 25 studies. Although com-
puterization appeared to adversely change the impact of
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Table 3. Comparison of Various Prompting Techniques

No. of Rate Difference, %  Calculated
Reminder Method Studies (95% CI*) Tolerance
Computer generated 25 13.59 (10.87-16.30) 415
Noncomputerized 8 10.08 (1.27-18.89) 72
In front of chart 26 14.01 (11.08-16.94) 374
Alternative delivery 7 12.13 (5.35-18.90) 113

*Cl indicates confidence interval.

prompting on Papanicolaou smear rates, this confound-
ing effect could not be confirmed by the multivariate analy-
sis (=0.091 = 0.051, P = .07). Studies using computer-
generated prompts achieved a rate difference of 13.6% (95%
CI, 10.9%-16.3%) compared with 10.1% (95% CI, 1.3%-
18.9%) for studies using non—computer-generated prompts.
However, computerized record keeping and prompt gen-
eration was associated with larger studies. The average study
size for the computerized studies was 2003 + 2241 pa-
tients compared with noncomputerized studies, which av-
eraged 577 + 677 patients (P = .009).

Finally, the length of intervention period did not
show a significant influence on the overall difference made
by prompting. The studies ranged in duration from 5 to
161 weeks, with a total of 1596 study weeks. The aver-
age study length was 83 weeks. There was no associa-
tion between the length of study and the health mainte-
nance rate (R = -0.015, P = .47).

RATE DIFFERENCE

The rate differences and 95% ClIs for the analyzed stud-
ies are presented in Figure 1. The resulting cumulative
health maintenance rate difference was 13.1% (95% CI,
10.5%-15.6%). Only 7 of the studies, when analyzed
individually, did not demonstrate significant im-

provement in the performance of preventive care
items 29,32,33,39,43,46,47

CUMULATIVE RATE DIFFERENCE

The cumulative rate differences and 95% Cls for the ana-
lyzed studies are presented in Figure 2. The studies were
cumulated chronologically based on publication year.
Since additional studies were included in the health main-
tenance rate difference calculations, the CI narrowed.
Since the publication of the first randomized prompting
study by McDonald* in 1976, cumulative effect has al-
ways indicated significant improvement in preventive care.

B COMMENT

The results of this study document that prompting physi-
cians can lead to a significant improvement in health main-
tenance. The observed and much needed increase in per-
formance of preventive care efforts could reap substantial
reductions in total mortality. The many prompting tools of-
fer awide selection of options that are equally effective and
easily applicable in most health care organizations (eg, check-
lists attached to the patient chart, tagged notes, computer-

Source

Barnett et al,22 1983
Becker et al,23 1989
Buchsbaum et al,4 1993
Burack et al,24 1994
Chambers et al, 25 1989
Chambers et al,26 1991
Cheney et al,27 1987
Cohen et al,28 1982
Cowan et al,29 1992
Cummings et al,30 1989
Frame et al, 31 1994
Headrick et al,32 1992
Landis et al,33 1992
Litzelman et al,34 1993
Lobach et al,35 1994
McDonald et al,36 1984 -+
McDonald,37 1976
McDonald,38 1976
McDowell et al,39 1989
McDowell et al,40 1989
McPhee et al,41 1989
Morgan et al, 42 1978
Nilasena et al, 43 1995
Ornstein et al,44 1991
Pierce et al, 45 1989
Pritchard et al,46 1995
Robie,47 1988

Rosser et al,48 1991
Rosser et al,49 1992
Soljak et al,50 1987
Tape et al,5>1 1993
Tierney et al, 52 1986
Turner et al,53 1990
Overall

10 t 20 30 40
Rate Difference

-20 -10 0

Figure 1. The rate differences, with 95% confidence intervals, for the
analyzed studies.

generated encounter forms, prompting stickers, patient-
carried prompting cards). The fact that the beneficial effect
of prompting does not seem to endure highlights the need
fora complex intervention package to improve health main-
tenance activities that incorporates but is not limited to
prompts. Larger incremental changes in clinical practices
probably require combination with other interventions (eg,
education, feedback, patient involvement).”*

The objective of this article was to analyze the human
response to a trigger on the part of clinicians to prompt-
ing messages. The measure of the clinical procedure is a
quantification of this response. There is no practical link
between the odds ratio and the rate of change perceived
by clinicians and patients to prompting. By using the rate
difference, improvement in HEDIS (The Health Plan Em-
ployer Data and Information Set) scorecard performance can
be forecast. For example, a managed care organization that
has an inferior 34% diabetic eye examination rate could be-
come an above average performer by the application of
prompting (national average, 38.4%).”

The rationale of prompting is to promote well-
established and effective clinical interventions. For ex-
ample, it has been documented that uncomfortable and
inconvenient preventive care procedures are performed
atamuch lower rate.”® Yet, even Papanicolaou smear rates
that are known to be more resistant to change can still
be influenced. Prompts also have been used success-
fully to remind clinicians to discuss sigmoidoscopy with
their patients. Rather than assume that sigmoidoscopy
is too uncomfortable for all patients to tolerate, clini-
cians should inform the patient of the potential benefits
and risks and enable the patient to make an informed de-
cision.”” In one study using prompts, screening sigmoi-
doscopy was offered to 58% of patients.”® Significantly
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more patients in the intervention group completed the
sigmoidoscopy (29% vs 2%) compared with the control
group. The risks associated with the physician prompt-
ing intervention are low, whereas the potential benefits
are significant in both statistical and practical terms. If a
particular decision is supported by one prompt, then it
is unlikely to be overwhelming even when several deci-
sions are supported by several prompts. Local factors vary
substantially among different health care settings and may
determine the exact amount of improvement.

Physicians need reliable information about costs to
implement reminder systems. Statements regarding cost
without substantiating data are made habitually in re-
ports of clinical trials.”® Most of the reported costs seem
reasonable but still represent a significant operating ex-
pense for the practice. The cost of a system to support
preventive care reminders could be higher for a practice
without computers or a database.

The debate about priorities in cancer research high-
lights the need to compare the promises of prompting pre-
ventive care and the treatment of cancer. For example, a
recent analysis estimated the number of patients who would
have to be treated to save one life by mammography or by
adding a combination product of cyclophosphamide,
methotrexate, and fluorouracil to tamoxifen in the treat-
ment of breast cancer (600 and 25, respectively).®® The an-
nual number of mammographies is about 7.9 million and
there are 24 000 newly detected cases of breast cancer in
patients between the ages of 50 and 69 years.'® Therefore,
an 11.5% improvement in the rate of breast cancer screen-
ing achieved through prompting could save 50% more lives
than adding cyclophosphamide, methotrexate, and fluo-
rouracil to tamoxifen. This calculation does not compare
the human and financial costs of prevention and chemo-
therapy. Medical research has traditionally emphasized the
discovery of new technologies, tests, devices, and medi-
cations while many scientific advances have not achieved
their potential for improving patient care. Our study in-
dicates that the benefits of quality improvement and bet-
ter implementation may be comparable to the benefits of
some technological advances.

Meta-analysis is informative when the same inter-
vention has been tested repeatedly, and therefore the ef-
fect can be estimated quantitatively. To commit re-
sources to a quality improvement intervention, clinicians
and provider organizations need to know the magni-
tude of the expected benefits. In our study, quantitative
analysis was necessary because of the apparent lack of
awareness of the benefits of reminding, numerous re-
peated tests of the same intervention, and the ambigu-
ous recommendations coming from nonquantitative re-
views. Based on the significant effect of prompting, future
experimentation and placement of randomly selected pa-
tients to control groups should raise ethical questions.

One potential problem with defining the health main-
tenance rate as the ratio of the number of preventive care
actions to the number of visits is that it can be changed
simply by altering the denominator. Thus, in situations
in which the patient is seen often, the apparent health
maintenance rate would go down, yet it would not nec-
essarily be appropriate to engage in preventive actions
at all visits.
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Figure 2. The cumulative rate differences, with 95% confidence intervals, for
the analyzed studies.

Numerous factors have been identified as obstacles
to preventive care, but the interest of patients lies in those
that can be changed to improve quality. Lurie et al® found
that patients who had free care received more preventive
services than patients who shared the cost. Fragmenta-
tion of care, patients seeing several physicians of differ-
ent specialties or at different locations, also presents a bar-
rier to preventive care.®” Among patients surveyed by
Bindman et al,”® the most important factor associated with
receipt of preventive care was having a regular source of
care. Often patients and physicians have an expectation
that the agenda will be limited to the immediate concern,
with preventive care reserved for the checkup, or periodi-
cally scheduled physical examination, which may not take
place in a timely fashion, if at all.®

The American College of Physicians recommends
that “the external oversight of care be restructured and
that the primary locus of quality assurance be returned
to the medical profession and to health institutions.”**
Timely possession of pertinent information could
empower physicians to direct medical resources and
improve the quality of patient care. Such reallocation
of information is more likely to lead to much needed
changes that can actually prevent disease and benefit
patients.
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