Variation in Clinical
Preventive Services
Preventive services are not delivered at optimal rates in primary care settings, and the literature suggests that a systems approach is key to improvement.
Studying variation among clinics could help us to understand the extent of system
use in practice.
CONTEXT.

The proportion of patients who are up-to-date for preventive services in 44 primary care practices in the Midwest.

PRACTICE PATTERN EXAMINED.

Papanicolaou (Pap) smear, cholesterol testing, mammography, clinical breast examination, blood pressure measurement, influenza and
pneumococcal vaccinations, and advice on tobacco use.
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PREVENTIVE SERVICES EXAMINED.

DATA SOURCE.

6830 patients surveyed after their clinic visit (response rate, 85%).

The proportion of patients up-to-date for preventive services varied widely
among clinics. For example, up-to-date rates for Pap smear testing ranged from 70%
to 93% and 45% to 88% for cholesterol screening. There was little correlation
between a clinic’s performance on one preventive service (relative to the other 43 clinics) and its performance on others. When correlations between pairs of up-to-date
rates within clinics were examined, only 4 of 28 service pairs were positive and statistically significant and only 1 had a correlation coefficient that exceeded 0.5 (for
mammography and clinical breast examination).

RESULTS.

There is wide variation in the rates at which various preventive services
are performed, both between and within clinics. This variation, which is probably
due to a lack of organized prevention systems that cover multiple services, provides
a clear target for improvement efforts.

CONCLUSION.

here is widespread agreement among purchasers, payers, providers, and policymakers that delivery of clinical preventive services is important. Despite this
agreement, most preventive services with the best scientific evidence for efficacy and
with broad support in the medical community are not currently being provided at
optimal rates, even to patients visiting medical practices. In fact, most comparisons of
the attitudes and self-reported behaviors of physicians with their patients’ reported
recollection and documentation in the medical chart have shown a major discrepancy between the desires and perceptions of physicians and what actually happens.1–4
Many researchers have studied this to identify the barriers and underlying
causes. Most commonly, these studies have used physician surveys or interviews in
which everything from forgetfulness and lack of time to reimbursement and patient
attitudes have been blamed.5–9 However, few studies on preventive medical services
have used measures of clinical behavior as a guide to understanding and improving
this problem of low rates of desirable services.
Since much has been learned about improving many other types of work
processes by studying variation, we chose this line of inquiry to explore the persistence of undesirable rates of clinical preventive services. We obtained information on
preventive services delivery during a clinic-based improvement trial10 to study the
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Methods
TA B L E 1

Characteristics of Participating Clinics and
Patients
CHARACTERISTIC

MEAN

PROPORTION

Clinic
Years in operation

31

Primary care physicians, n

7.7

Primary care nurses, n
Patient visits per week, n

13.8
721

Patients
White ethnicity

We designed the Improving Prevention through Organization, Vision, and Empowerment (IMPROVE) clinical
trial to provide patient-reported data about delivery rates
for a diverse group of preventive services. Among 178 eligible clinics, 44 were recruited. Inclusion criteria included a
current contract with at least one of the trial’s HMO sponsors, location within 50 miles of the center of the Twin
Cities of Minneapolis and St. Paul, Minnesota, and the
desire and ability to participate. The participating clinics,
which are described in Table 1, represented 47% of the 71
medical groups that fit these criteria.

91%

Preventive Services

Insurance status
Prepaid (HMO/PPO)
Other private insurance
Medicare
Medical assistance
Self-pay
No insurance

Setting

45%
20%
11%
11%
8%
6%

following questions: 1) Is the rate at which a clinic performs one service relative to other clinics similar to the
relative performance of other services? 2) Is being up-todate for one service correlated with being up-to-date for
others? The second question addresses whether a clinic
that performs better than other clinics for some preventive services also performs better in other preventive service categories.

We studied 8 preventive services (Table 2), which were
selected on the basis of widespread agreement on their
efficacy and importance and because they covered a
wide range of problems and delivery needs. To provide
a common evaluation across clinics with somewhat varied internal guidelines, the age groups and frequencies
for these services were chosen as a compromise between
recommendations of the U.S. Preventive Services Task
Force11 and the research need for similar evaluation
groupings across services.
Measurement of Up-to-Date

To measure delivery of preventive services, we surveyed by mail consecutive adult patients (ages 20 years
or older) 1 to 2 weeks after their visit with a clinician
at one of the study clinics. Letters were mailed on randomly selected days during a 6-week period in August
and September of 1994. Clinic visits included all visits

TA B L E 2

Target Preventive Services and Sample Size
PREVENTIVE SERVICE

TARGET POPULATION

INTERVAL

Cancer screening
Clinical breast examination
Mammography
Papanicolaou smear

Women ≥ 50 yr
Women ≥ 50 yr
Women ≥ 20 yr

Every 2 yr
Every 2 yr
Every 2 yr

43 (39–68)
43 (39–68)
108 (85–131)

Cardiovascular disease prevention
Advice about tobacco use
Blood pressure screening
Cholesterol screening

Current smokers ≥ 20 yr
Patients ≥ 20 yr
Patients ≥ 20 yr

Every visit
Annually
Every 5 yr

42 (25–83)
155 (139–213)
155 (139–213)

Immunizations
Influenza vaccine
Pneumococcal vaccine

Patients ≥ 65 yr
Patients ≥ 65 yr

Annually
One time only
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MEAN CLINIC SAMPLE SIZE
(RANGE AMONG CLINICS), n

39 (28–67)
39 (28–67)

■
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Proportion Up to Date
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FIGURE 1. Variation in the delivery of eight preventive services. For each service, a dot represents the proportion of patients up to date
in 1 of the 44 clinics.

Analysis

The rates reported are for the patient-reported delivery
of services at each clinic in respondents who met the specific age and sex requirements for each of the eight preventive services. Data on tobacco-use inquiry are for
current smokers only. The clinic rates reported are for
the percentage of patients who reported being up-todate for each service at the end of their visit (including
having it performed or recommended if needed at that
visit). Spearman correlation coefficients were calculated
to determine if a clinic’s performance on one preventive
service (relative to the other 43 clinics) was correlated
with its performance on others.
We also conducted chart audits on the 70% of total
respondents who consented and whose charts could be
located. However, we do not report those rates here
because they represent a smaller proportion of participants at each clinic and because they are less sensitive for
some services,12–14 particularly for health habits counseling.15 Nevertheless, the magnitude of variation observed
in the analysis of the chart-audit data was similar to that
for the self-reported data. (A similar lack of correlation
was seen for within-clinic delivery of services.)
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Results

Figure 1 shows the wide variation among clinics in the
proportion of patients who were up to date. For example, the proportion who were up to date for cholesterol
and mammography screening ranged from 45% to 88%
and 49% to 82%, respectively. The least variation was
observed for Pap-smear screening (range, 70% to 93%);
the most variation occurred in advice about tobacco use
(range, 20% to 77%).
Variation in rates among clinics could have been
caused by some clinics having higher rates for all services
and other clinics having uniformly lower rates. Clinics

100%

Up-to-Date for Mammography

with a clinician for any reason. The survey queried
patients about when they had last received each of the
eight preventive services before their most recent visit
(up to date at clinic visit). By using repeated mail and
telephone follow-ups, we obtained an 85.4% response
rate. Further details about this survey, as well as the
sample selection and analytic methods, have been published previously.5

80%
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Up-to-Date for Cholesterol Screening
FIGURE 2. Scatterplot of cholesterol screening versus mammography for 44 clinics. (Spearman correlation coefficient, r = 0.30)
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with preventive-services systems in place would be expected to have uniformly high rates of delivery; conversely, low
rates of delivery would be expected for clinics without
such systems. To evaluate this possibility, we examined the
correlation between rankings for pairs of services. For
example, Figure 2 shows the weak relationship between
the proportion of patients who were up to date for cholesterol screening and for mammography screening (two preventive services with similar distributions in Figure 1).
Table 3 shows the correlation matrix for all pairs of
services. In most cases, the correlation was not significant. Only 4 of the 28 pairs of services had a statistically
significant correlation for the rates of being up to date,
and only 1 among these 28 pairs had a correlation coefficient greater than 0.5 (for breast examination and
mammography).
Discussion

Our results demonstrate large variation in the patientreported rates of delivery of clinical preventive services.
It is probably not surprising that such variation exists
among clinics in the relative rates at which they provide
these preventive services to their patients—it seems
obvious that some clinics are more efficient at providing

these services than others. However, there is also great
variation in the provision of clinical preventive services
within individual clinics. In other words, good performance on one service (relative to the other 43 clinics)
does not imply good performance on others. Because the
clinicians and nurses in these clinics have very strongly
supported providing each of these services,16 we suggest
that within-clinic variation is a marker of haphazard
provision of clinical preventive services. In other words,
few clinics have a systematic approach to ensure delivery
of valued preventive health services.
Investigators of clinical preventive services strongly agree that the key to improvement lies in implementing well-organized, office-wide systems.17–24 The case
has perhaps been summarized best by McPhee and
Detmer25 and the American Cancer Society Advisory
Group on Preventive Health Care Reminder Systems26
after extensive review of the literature. The principal
issue remaining is how to stimulate the real-world
development and use of these systems.
We need to view undesirable variation as “an
opportunity to improve the process of delivering services.”27 This could involve developing systems that do
not rely on physicians for successful implementation.
Should this be a cause for concern among physicians?

TA B L E 3

Spearman Correlation Coefficients for the Delivery of 28 Pairs of Preventive Services*
VARIABLE

MAMMOGRAPHY

PAPANICOLAOU CHOLESTEROL
CLINICAL
BLOOD
INFLUENZA
SMEAR
BREAST
PRESSURE
VACCINE
TESTING
EXAMINATION
MEASUREMENT

PNEUMOCOCCAL
VACCINE

Mammography

—

Clinical Breast
Examination

0.76†

—

Papanicolaou
Smear

0.23

0.16

—

Cholesterol
Testing

0.30‡

0.18

0.24

Blood Pressure
Measurement

0.28

0.24

–0.23

–0.18

—

Influenza
Vaccine

0.10

0.08

0.22

0.02

0.03

—

Pneumococcal
Vaccine

0.10

0.11

0.14

–0.04

0.08

0.49†

—

Tobacco Advice

0.16

0.13

0.12

0.06

0.19

0.25

0.47‡

TOBACCO
ADVICE

—

—

*The unit of analysis is the individual clinic (n = 44).
P < 0.01
‡
P < 0.05
†
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Probably not. Berwick, who has addressed physician
concerns about quality management, describes quality
management as consisting of three essential elements: 1)
understanding/meeting customer needs, 2) leadership
formation of an appropriate organizational culture, and
3) “efforts to continuously increase knowledge of and
control over variation in the processes of work through
the widespread use of the scientific methods of collection, analysis, and action upon data.”28
Our study is subject to several limitations. The
participating clinics were volunteers for a clinical
intervention and therefore may not be representative
of all primary care clinics. In addition, patients tend to
overreport both their degree of being up to date and
medical actions, while record documentation often
underestimates them.15, 29 However, each of these limitations should not have a large effect on our principal
finding of the extensive intraclinic variability in delivery rates. Finally, despite considerable variation in the
size of the participating clinics and the insurance status
among their patients, the clinics had very few midlevel practitioners and few differences across services
provided on site. Moreover, there is no evidence to
suggest that staff attitudes and insurance status of the
patients have an effect on clinic rates of providing preventive services.15, 30
We believe that the variation described in this
study is unintended, undesirable, and avoidable. This
variation may explain the unacceptably low rates of preventive service delivery. The solution is to develop and
implement consistent, well-organized, and integrated
systems across all preventive services to ensure the
implementation of our intended actions.

Take-Home Points
• To learn about variation in the delivery of preventive services, we examined the delivery of 8 services in 44 midwestern clinics.
• The proportion of patients who were up to date varied
widely among the clinics. Pap smear screening had the
least variation (70% to 93%), while advice about tobacco
use had the most (20% to 77%).
• Clinics that performed well compared with other clinics
on one performance service did not necessarily perform
well on others.
• These between-clinic and between-service variations in
performance suggest that clinics do not have comprehensive systems in place to provide preventive services
consistently to their patients.
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