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C
ontinuity of care is known as an important element of quali-
ty of care.1 It has been associated with higher patient ratings
of their healthcare.2-4 Patients who have a continuous rela-
tionship with their provider have more trust in their

provider, believe that their provider shows respect and listens well, and
give higher ratings for coordination of care.4-9 Continuity of care has also
been associated with higher rates of compliance with preventive care
measures, such as higher rates of childhood immunizations.2,3,5,10-15

Although associations with continuity of care have been studied, little is
known about associations with a specific aspect of continuity of care,
namely, primary care provider turnover.

From literature, primary care provider turnover is the rate at which
primary care providers leave a health plan organization. Known to be
costly, healthcare turnover, including physicians, nurses, allied health
personnel, and staff, is estimated at 3.4% to 5.8% of a health plan’s annu-
al budget.16 The largest cost was due to loss and replacement nurses.
Because of the high cost of recruitment and orientation, health plans with
higher provider turnover have higher operating costs.17-19 It is unknown
whether primary care provider turnover is associated with quality of care.
The few studies on the associations between primary care provider (physi-
cian provider and nonphysician provider) and patient satisfaction and
preventive care measures have reported mixed results.14,20-24

Based on the continuity of care literature, we propose that lower
provider turnover rates might improve both communication and coordi-
nation of patient care.20 Further, low provider turnover rate might be
associated with an increase in a physician’s knowledge of a patient’s
needs, patients’ trust in their physician, and improved provider team-
work,5,9,25 and therefore, should improve the coordination of patient
care.26,27 This in turn would be expected to promote high quality of care,
specifically higher patient satisfaction with care and improved effective-
ness of care. 

The goal of this study was to improve the understanding of associa-
tions between primary care provider (both physicians and nonphysician
providers) turnover and quality-of-care indicators, including measures of
member satisfaction and preventive care. We hypothesized that organiza-

tions with higher provider turnover
would be associated with lower mem-
ber satisfaction and lower rates of
preventive care measures in the organ-
izations. If found, interventions could
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Objectives:To examine the association between
primary care provider turnover in managed care
organizations and measures of member satisfac-
tion and preventive care.

Study Design: Retrospective cohort study of a
national sample of 615 managed care organiza-
tions that reported HEDIS® data to the National
Committee for Quality Assurance from 1999
through 2001.

Methods: Multivariable hierarchical regression
modeling was used to evaluate the association
between health plan primary care provider
turnover rate and member satisfaction and 
preventive care measures, including childhood
immunization, well-child visits, cholesterol, 
diabetes management, and breast and cervical
cancer screening, adjusting for patient and 
organizational characteristics, time, and repeated
measures.

Results: The median primary care provider
turnover rate was 7.1% (range, 0%-53.3%). After
adjustment for plan characteristics, health plans
with higher primary care provider turnover rates
had significantly lower measures of member 
satisfaction, including overall rating of healthcare
(P < .01). A 10% higher primary care provider
turnover rate was associated with 0.9% fewer
members rating high overall satisfaction with
healthcare. Health plans with higher provider
turnover rates also had lower rates of preventive
care, including childhood immunization (P = .045),
well-child visits (P = .002), cholesterol screening
after cardiac event (P = .042), and cervical cancer
screening (P = .024). For example, a 10% higher
primary care provider turnover was associated
with a 2.7% lower rate of child-members receiv-
ing well-child visits in the first 15 months of life.

Conclusions: Primary care provider turnover is
associated with several measures of care quality,
including aspects of member satisfaction and
preventive care. Future studies should evaluate
whether interventions to reduce primary care
provider turnover can improve quality of care
and patient outcomes.
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potentially be implemented at the organizational level of care
to lower primary care provider turnover and thereby improve
quality of care.

METHODS

Data
Data for this study were from the National Committee for

Quality Assurance (NCQA). NCQA is an independent, not-
for-profit organization created to examine and report on the
quality of care the public receives at managed care organiza-
tions.28 Managed care organizations voluntarily report aggre-
gate, health plan level data to NCQA. This retrospective
cohort study included all commercial managed care organiza-
tions that reported data to NCQA on variables measured dur-
ing the calendar years 1998-2000.

Study Measures
The outcome variables were aggregated health-plan level

measures of member satisfaction and preventive care. Data on
member satisfaction were obtained from NCQA, which used
the Consumer Assessment of Health Performance Survey
(CAHPS 2.0H®).29 CAHPS is a survey of member experi-
ences administered to a random sample of health plan mem-
bers at the end of each measurement year. The CAHPS
measures used in this study comprised 3 domains: satisfaction
with provider (overall rating of personal provider, reporting
frequency of provider showing respect, reporting of frequency
of provider listening carefully, and reporting of frequency of
provider explaining well), satisfaction with timeliness of care
(how often patient obtained a routine appointment when
desired, how often patient obtained an injury/illness appoint-
ment when desired, and frequency of clinic wait time longer
than 15 minutes), and overall satisfaction (overall rating of
healthcare and overall rating of health plan). For this analy-
sis, satisfaction scores were measured on a continuous scale as
a percentage of members who answered favorably (ratings of
8, 9, or 10 on a scale of 0 to 10; frequencies of “always” or “usu-
ally” vs “sometimes,” “rarely,” or “never”). 

On average, 1276 satisfaction surveys were sent out for
each plan. The average response rate was 48% and ranged
from 15% to 86%. Because the survey response rates varied by
outcome and by organization, the analyses were weighted by
sample size.

Data on preventive care were obtained from NCQA’s
Health Plan Employer Data Information Set (HEDIS).29

HEDIS measures are collected by the health plan on specific
illnesses and preventive care as a percent of eligible members.
The HEDIS data chosen as outcomes in this study comprised

4 domains: well-child visits (percentages of childhood immu-
nizations by age 2 and well-child visits within the first 15
months of life); cardiovascular secondary disease prevention
measures (percentages of β-blocker treatment at discharge
from hospital after a heart attack, and cholesterol screening
performed within 60-365 days after discharge from hospital for
acute myocardial infarction, coronary artery bypass graft, or
percutaneous transluminal coronary angioplasty); cancer
screening measures (percentages of 1 cervical cancer screen-
ing among women 21-64 years of age in the past 3 years and 1
breast cancer screening among women 52-69 years of age in
the past 2 years); and diabetes management measures (glyco-
sylate hemoglobin control, eye examination, lipid control,
nephropathy). Although other outcome variables were avail-
able, we chose these 4 domains because they cover a range of
health issues (cardiovascular, cancer, diabetes) and popula-
tions (pediatric and adult).

To assure accurate rates from all organizations, NCQA
required a 100% sample from organizations with fewer than
411 eligible members. Otherwise, a minimum sample of 411
was required, with some organizations reporting rates from
much larger samples. In cases in which the organization was
not able to report preventive care outcomes (ie, fewer than 30
members were eligible for the rate), the outcome was left as
missing. In cases in which the organization had at least 30 eli-
gible members for the rate, but chose not to report the results,
the values were imputed to the lowest 10th percentile, consis-
tent with NCQA methodology.

The independent variable of primary interest was the pri-
mary care provider turnover rate. Primary care providers
included primary care physicians, nurse practitioners, and
physician assistants. The turnover rate was defined as the per-
centage of primary care providers affiliated with the health
plan as of December 31 of the year preceding the measure-
ment year who were not affiliated with the health plan as of
December 31 of the measurement year.28 The primary analysis
used a combined turnover rate that was weighted by the num-
ber of each type of provider (physician/nonphysician) in the
organization. A secondary analysis defined turnover using
only primary care physician turnover rather than the com-
bined physician and nonphysician turnover rate. Because the
turnover rates were based on only one point in time
(December 31), it is unknown at what time point during the
year the providers left the organization. To help avoid the pos-
sibility of measuring the preventive care outcomes prior to
turnover, we matched 1 year’s turnover with next year’s pre-
ventive care outcomes. Therefore, the provider turnover rate
measured on December 31, 1999, was matched to preventive
care outcomes measured in 2000. Consequently, the analysis
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of preventive care outcomes required a minimum of 2 years of
data for cohort follow-up, excluding 259 organizations that
reported only 1 year of data. The final study cohort for the
preventive care outcome analysis consisted of 356 managed
care organizations; 132 organizations with 2 years of data, and
224 organizations with 3 years. The member satisfaction out-
comes, however, were measured after the end of the measure-
ment year and therefore, could be matched with the same
year’s provider turnover rate. The study cohort for the mem-
ber satisfaction outcomes contained all available data from
615 organizations.

The measures used for risk adjustment are listed in Table 1.
These variables, from NCQA, included health plan character-
istics such as size, market penetration, and proportion of male
members within the organization. Age and sex were defined
by NCQA membership characteristics, whereas race and edu-
cation were self-reported from the CAHPS survey. Market
penetration came from InterStudy of managed care penetra-
tion and was defined as the proportion of population enrolled
in health maintenance organizations (HMOs).30 Many of the
health plan characteristics, such as type of managed care
organization and tax status, have been associated with quality
of care outcomes and with provider satisfaction.31,32 Member
characteristics, such as age and sex, have been identified as
important covariates.33 Less than 10% of the risk adjustment
variables were missing. For variables that were missing, impu-
tations were done using the Transcan function in S-plus
version 6.2 (Insightful, Seattle, Wash). Transcan uses only
the risk variables to model each risk variable as an outcome.
The missing values are then imputed to be within the range of
the nonimputed values, producing unbiased estimates of vari-
ances and covariances.34

Statistical Analysis
The goal of these analyses was to assess associations

between primary care provider turnover rate and both mem-
ber satisfaction and preventive care outcomes, adjusting for
covariates. The data were repeated measure; that is, organiza-
tions report multiple times throughout the study period.
Repeated measures are more closely correlated than independ-
ent measurements; therefore, the statistical analysis needed to
account for this correlation.35 Furthermore, not all organiza-
tions reported data for all years, so the analysis had to account
for unbalanced data. Mixed-model methodology was chosen
for the analyses because it is able to model continuous, nor-
mally distributed outcomes with unbalanced data and adjust
for repeated measures at the managed care level.

First, univariate mixed models were developed for each sat-
isfaction and preventive care outcome. Next, multivariable

models were developed that accounted for year and possible
confounders (Table 1) for each satisfaction and preventive
care outcome. Although several outcomes were studied, no
adjustment for multiple comparisons was performed because
each of the hypotheses was developed a priori based on clini-
cal experience. The primary analysis was performed on the
imputed data set. As a sensitivity analysis, the models were
also analyzed on the nonimputed dataset. The results were
similar and are therefore not presented in this report. SAS
software version 9.0 (SAS Institute Inc., Cary, NC) was used
for all data analyses.

RESULTS

The distribution of primary care provider turnover is
shown in the Figure. Primary care provider turnover rate was
not normally distributed. The median was 7.1% (range, 0%-
53.3%). The denominators used to create these rates ranged
from 61 to 11 303 providers. Although not outside the range
of plausibility, the 53.3% was an outlier, with the next highest
value of 36.7%. Elimination of the outlier did not change
the results.

The average health plan size was 185 005 members. Most
plans were for profit (78%) and most often point-of-service
(POS)/HMO combined plans (58%). The plans had been in
business for 14 years on average with market penetration aver-
aging 29%. Overall, plan membership averaged 48% male
and 74% Caucasian. Associations between covariates and
provider turnover are shown in Table 1. Organizations with
higher turnover rates were more often in the East North
Central and South Central regions. Organizations with high-
er turnover were more often HMOs than POS or combination
plans, had fewer members with greater than high school edu-
cation, and had more non-Caucasian members.

Provider Turnover and Member Satisfaction
In multivariable analyses, primary care provider turnover

was significantly associated with most of the member satis-
faction measures (Table 2). Higher primary care provider
turnover was significantly associated with a lower rating of
personal doctor (P = .002), lower ratings of provider’s communi-
cation skills (listening, explanations, show of respect; P < .001
for each), lower rating of getting appointment for injury/
illness (P < .001), lower rating of wait time in clinic (P = .019),
and lower overall rating of health plan (P < .001) and health-
care (P = .001). A 10% higher primary care provider turnover
rate was associated with 0.9% less members rating their over-
all satisfaction with their healthcare greater than 7 out of 10
(ie, highly satisfied) after controlling for plan characteristics
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n Table 1. Plan-level Characteristics

Plans With Plans With

Turnover <7.48 Turnover >7.48
Variable (n = 468) (n = 468) P*

Years in business, median (25th-75th percentile) 14.8 (7.3-18) 14.0 (11-17) .8214

No. of members, mean ± SD 209 253 ± 337 228 160 758 ± 272 833 .2092

Market penetration, mean ± SD, % 29.2 ± 10.7 27.8 ± 10.9 .5988

Census region, % .0018

Middle Atlantic 20.9 3.9

East North Central 14.1 16.9

Mountain 4.3 9.6

New England 10.9 2.1

Pacific 6.0 11.1

South Atlantic 16.9 18.2

South Central 13.5 22.2

West North Central 5.1 6.4

Multiple regions 8.3 9.7

Hybrid collection method, %†

Childhood immunization 96.4 94.9 .3290

Well-child visits (0-15 mo) 57.3 55.8 .4609

Cholesterol management 77.8 80.3 .1428

β-Blocker 79.3 78.2 .8398

Cervical cancer screening 84.4 86.1 .6503

Breast cancer screening 70.5 71.4 .6598

Tax status, % .2479

Not-for-profit 25.0 18.2

For profit 75.0 81.8

Type of plan, % .0418

HMO 27.1 41.7

POS 8.5 7.5

POS/HMO plans 64.3 50.9

Male members, mean ± SD, % 48.3 ± 1.7 48.3 ± 1.7 .4189

Members by age, mean ± SD, %

<19 31.6 ± 2.5 32.0 ± 2.4 .3718

20-44 42.4 ± 3.6 41.8 ± 3.4 .0122

45-64 24.3 ± 3.4 24.5 ± 3.4 .0824

>65 1.7 ± 1.6 1.7 ± 1.3 .6154

Members with more than a high school education, 60.3 ± 8.4 58.8 ± 9.8 .0281
mean ± SD, %

Non-Caucasian members, mean ± SD, % 23.4 ± 12.8 29.6 ± 15.4 <.0001

*P value based on univariate mixed model with adjustment for repeated measures.
†Hybrid data collection = combination of administrative data and chart review collection methodologies.
HMO indicates health maintenance organization; POS, point of service; SD, standard deviation.



(Table 2). Although, primary care provider
turnover was not significantly associated with
getting appointment for routine care (P = .08), it
was directionally similar. Multivariable analysis
using primary care physician-only turnover
yielded similar results.

Provider Turnover and Preventive Care
In multivariable analyses, higher primary care

provider turnover was significantly associated
with lower rates of childhood immunization
(P = .045), lower rates of well-child visits in the
first 15 months of life (P = .002), lower rates of
cholesterol screening (P = .042), and lower rates
of cervical cancer screening (P = .024) (Table 2).
A 10% higher provider turnover was associated
with a 2.7% lower rate of child members receiving well-child
visits in the first 15 months of life, a 1.5% lower rate of child-
hood immunizations, a 1.7% lower rate of cholesterol screen-
ing after a heart attack, and a 1.2% lower rate of cervical
cancer screening after adjusting for plan characteristics.
Primary care provider turnover was not significantly associated
with rates of β-blocker treatment or rates of breast cancer
screening. Similarly, primary care provider turnover was not
significantly associated with any of the diabetes management
measures. Multivariable analysis using primary care physician-
only turnover and preventive care outcome had similar results.

DISCUSSION

The goal of this study was to assess the association between
primary care provider turnover and multiple quality-of-care
indicators in a large national sample of managed care organi-
zations. We found that higher provider turnover rates were
associated with lower member satisfaction ratings of their per-
sonal doctor and their provider’s ability to listen, to explain,
and to show respect for their patients. Higher provider
turnover rates were associated with lower satisfaction with
getting appointments when desired, wait time in clinic, and
overall ratings of healthcare and health plan. Furthermore,
organizations with higher provider turnover rates reported
lower childhood immunization and lower well-child visit
rates, lower cholesterol screening rates, and lower cervical
cancer screening rates. In contrast, no associations were found
between provider turnover and rates of β-blocker usage, rates
of breast cancer screening, or rates of diabetes management.
These results remained whether provider turnover rate was
defined by physician-only providers or a combination of
physician and nonphysician providers.

Our results align with the continuity of care literature, sug-
gesting that providers who remain in an organization are able
to build and maintain a relationship with their patients and,
consequently, have more satisfied patients. Patients who have
a more continuous relationship with their provider rate high-
er trust in their provider, believe their provider shows respect
and listens well, and rate coordination of care and overall
quality of care higher.4-8,36 Further, our study found an associ-
ation between high provider turnover and poor satisfaction
ratings of clinic wait time. Perhaps this finding is reflective of
the more immediate turmoil in the aftermath of a provider
leaving an organization. This study expands existing continu-
ity of care literature by demonstrating an association between
the specific aspect of continuity of care, provider turnover,
and multiple measurements of member satisfaction.

Previous studies have found similar associations between
continuity of care and well-child measures, including immu-
nization rates and well-child visits.11-13,37 However, the pub-
lished findings on associations between continuity of care and
cardiovascular secondary disease prevention measures and
cancer screening measures are not as consistent.14,38-41

Particularly in the cancer screening literature, results have
been mixed as to whether the association was with the site of
care or the provider of care.14,38-41 Furthermore, much of the
cardiac and cancer literature focused on collaboration
between specialists and primary care providers, suggesting that
less reliance on a primary care provider is necessary.14 Our
findings of associations between primary care provider
turnover and cholesterol screening and cervical cancer
screening rates suggest that a primary care provider, rather
than a specialist, monitor these specific preventive care meas-
ures. Given the width of the 95% confidence intervals, the
findings of no association between primary care provider
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turnover and β-blockers administered after a myocardial
infarction, breast cancer screening rate, or diabetes manage-
ment are inconclusive. However, no association would indi-
cate the use of disease management programs (such as,
postcard/computerized reminders and/or collaborative care
between a primary care provider and a specialist, such as, a
cardiologist).42

Although limited by the study design, our findings may be
viewed from a health plan perspective. For instance, because
associations have been found between member satisfaction
and patient retention in a managed care delivery system,43 it
may be hypothesized that higher primary care provider
turnover rates, associated with lower member satisfaction,
might therefore lead to worse patient retention. Similarly,
studies have found associations between increased preventive
care usage and decreased morbidity and mortality related to

those measures.44-47 Although the magnitudes of associations
among the preventive care measures found in our study are
modest when viewed separately, collectively they could
potentially have a large impact on preventive care usage with-
in a managed care organization. Overall, the associations
found in this study suggest the importance of monitoring pri-
mary care provider turnover as a potential measure of quality.

Primary care provider turnover rates are potentially modi-
fiable. Previous literature has reported that giving physicians
authority to care for their patients, including the ability to
hospitalize, order tests/procedures, and obtain referrals for
patients, is associated with a reduction in primary care
provider turnover.18,19,48-53 Further, the nursing literature has
reported that nurses who perceived their work as more
“patient-centered” were more statisfied.15 Another potential-
ly modifiable variable is compensation rate. Surveys have
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n Table 2. Multivariable Associations  

Change in Rate (SE)
Associated With 10%

Outcome Higher Provider Turnover P*

Satisfaction

High rating of personal doctor −0.7 (−0.9, −0.5) .002

High rating of getting appointment as soon as wanted for routine care −0.4 (−0.6, −0.2) .08

High rating of getting appointment as soon as wanted for illness/injury −0.8 (−1.0, −0.6) <.001

Wait time in clinic −0.6 (−0.09, −0.03) .019

High rating of provider’s listening skills −0.6 (−0.7, −0.5) <.001

High rating of provider’s explanation −0.5 (−0.6, −0.4) <.001

High rating of provider’s showing respect −0.5 (−0.4, −0.6) <.001

High rating of all healthcare −0.9 (−1.1, −0.7) <.001

High rating of health plan −1.0 (−1.3, −0.7) .001

Preventive care

Childhood immunization rate −1.5 (−2.2, −0.8) .045

Rate of well-child visits in the first 15 months −2.7 (−3.5, −1.9) .002

Rate of cholesterol screening management −1.7 (−2.5, −0.9) .042

Diabetes management

HbA1c control −2 (−1.3, 0.9) .888

Eye examinations 0.3 (−0.6, 1.2) .722

Lipid control 0.2 (−0.6, 1.0) .750

Nephropathy 0.1 (−1.0, 1.2) .905

Rate of β-blocker treatment −0.5 (−1.3, 0.3) .543

Rate of breast cancer screening −0.2 (−0.6, 0.2) .672

Rate of cervical cancer screening −1.2 (−1.7, −0.7) .024

*Adjusted for variables listed in Table 1.
HbA1c indicates glycosylated hemoglobin; SE, standard error.



found that physicians want to have individual con-
trol over their compensation rather than having
their compensation dependent on the behavior of
other physicians in the organization.21 Both compen-
sation arrangements and restrictions on how
providers practice are factors that health plans can
address to potentially decrease turnover and thereby
increase quality. Finally, the cost of physician
turnover is extremely high, estimated at 3.4% to
5.8% of a health plan’s annual operating budget, or
$17 million to $29 million for an organization with a
$500 million base.16,17 Nursing turnover cost is estimated at
more than $10 000 per registered nurse turnover.54 Thus,
reducing provider turnover may lead to significant cost sav-
ings to health plans in addition to improving quality of care.

We would like to acknowledge several potential limita-
tions. First, this study was based on aggregate managed care
organization data. There is no way for us to know if the mem-
bers who lost their primary care provider were the same mem-
bers who had lower satisfaction and/or lower effectiveness of
care rates. However, as with other studies that have used
aggregate data, this study has resulted in several valuable
hypotheses to pursue further using individual data. Second,
the analysis was primarily limited to the organizational char-
acteristics, process, and outcome data that NCQA collect.
However, from InterStudy,30 we were able to add the percent
market penetration. Even so, there may be other factors not
available to us that may influence these relationships and
should be evaluated in future studies. Third, for the preven-
tive care outcomes, organizations that did not submit 2 years
of data were eliminated, adding to potential bias. However,
this was required to avoid the potential confounding by
reverse causality (ie, quality of care decreases leading to more
provider turnover), a separate avenue of investigation, but was
not our focus or a priori hypothesis to investigate. Finally, not
all managed care organizations voluntarily submit their data
to NCQA, potentially limiting the generalizability of our find-
ings. However, the organizations that do report to NCQA
provide care to more than 68 million people and represent
approximately 70% of all managed care enrollees in the
United States.

In conclusion, primary care provider turnover is associated
with quality of care in managed care organizations.
Associations were found between primary care provider
turnover and both member satisfaction and preventive care
measures. Measures implemented at the organizational level
to decrease primary care provider turnover may potentially
improve member satisfaction and preventive care, with the
goal of improving patient retention and overall quality of care.
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