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Continuity of Care Is Associated With High-Quality Care
by Parental Report

Dimitri A. Christakis, MD, MPH*‡§; Jeffrey A. Wright, MD*‡; Frederick J. Zimmerman, PhD‡§;
Alta L. Bassett, MA‡; and Frederick A. Connell, MD, MPH‡§

ABSTRACT. Context. The benefits of continuity of
pediatric care remain controversial.

Objective. To determine whether there is an associa-
tion between having a continuous relationship with a
primary care pediatric provider and improved quality of
care by parental report.

Design. Cross-sectional study.
Setting and Population. Seven hundred fifty-nine pa-

tients presenting to a primary care clinic completed sur-
veys, which included validated measures of provider and
clinic quality of care from the Consumer Assessment of
Health Plan Survey.

Main Exposure Variable. A continuity of care index
that quantifies the degree to which a patient has experi-
enced continuous care with a provider.

Main Outcome Measures. The likelihood of parents
reporting quality of care as high in several provider-
specific items including reporting that providers re-
spected what they had to say, treated them with courtesy
and respect, listened to them carefully, explained things
in a way they could understand, and spent enough time
with their children. In addition, participants were asked
to rate the overall quality of the clinic and their child’s
provider on a 10-point scale.

Results. In ordered logistic regression models, conti-
nuity of care was associated with statistically signifi-
cantly higher Consumer Assessment of Health Plan Sur-
vey scores for 5 of the 6 items, including feeling that
providers respected what parents had to say; listened
carefully to them; explained things in a way that they
could understand; asked about how their child was feel-
ing, growing, and behaving; and spent enough time with
their child. In addition, greater continuity of care was
associated with a higher clinic rating, as well as a higher
provider rating.

Conclusions. Greater continuity of primary care is as-
sociated with higher quality of care as reported by par-
ents. Efforts to improve and maintain continuity may be
warranted. Pediatrics 2002;109(4). URL: http://www.
pediatrics.org/cgi/content/full/109/4/e54; continuity of pa-
tient care, pediatrics, ambulatory care, CAHPS, quality of
care, patient satisfaction.

ABBREVIATIONS. CAHPS, Consumer Assessment of Health Plan
Survey; PCC, Pediatric Care Center; COC, continuity of care.

The recent report from the Institute of Medicine
has underscored the urgent need to monitor
and improve the quality of medical care in the

United States.1 Traditional means of benchmarking
quality have relied on administrative data, medical
record review, and patient survey. Given the limited
outcome measures for general pediatric care, paren-
tal surveys are an important process measure.2–4 To
date, many different survey instruments have been
developed and used—an abundance that hampers
direct comparisons across plans and clinics. As a
result, in 1995, the Agency for Health Care Policy
and Research funded the development of the Con-
sumer Assessment of Health Plan Survey (CAHPS).
This instrument was designed for widespread use
and intended to facilitate the benchmarking of the
performance of providers, clinics, and plans, and it
has been validated.5 Scales specific to the care of
pediatric patients have been developed as well.
When disseminated to patients, CAHPS data have
been shown to be important to patients’ selection of
providers and plans.6,7 In an increasingly competi-
tive medical market place, consumer selection can
therefore be used to drive quality improvement.8,9

Given health plans’ apparent interest in identify-
ing modifiable attributes of care that might improve
patient satisfaction and therefore their CAHPS
scores, there is a need to identify features of care
delivery that are associated with high CAHPS rat-
ings.10 Some studies have compared plans and fea-
tures of plans with respect to their assessments in
CAHPS surveys.7 Other studies have examined the
association of demographic variables and CAHPS
responses.11 Few studies have focused on attributes
of care delivery that may be associated with higher
CAHPS assessments.

Although CAHPS was designed to be used at the
health plan level, several items from it relate directly
to the perceived quality of the relationships between
patients and their providers and therefore are rele-
vant at the practice level. In previous studies, conti-
nuity of care has been found to be associated with
improved patient satisfaction, as well as with im-
proved outcomes and utilization.12–22 We hypothe-
sized that having a more consistent relationship with
a provider, greater continuity of care, would be as-
sociated with higher CAHPS ratings for these items.

METHODS
This was a cross-sectional survey conducted in a pediatric clinic

affiliated with the University of Washington. The Institutional

From the *Department of Pediatrics, University of Washington, Seattle,
Washington; ‡Child Health Institute, Seattle, Washington; and §Depart-
ment of Health Services, University of Washington, Seattle, Washington.
Received for publication Sep 24, 2001; accepted Dec 26, 2001.
Address correspondence to Dimitri A. Christakis, MD, MPH, Department of
Pediatrics, Child Health Institute, University of Washington, 146 N Canal
St, Suite 300, Seattle, WA 98103-8652. E-mail: dachris@u.washington.edu
PEDIATRICS (ISSN 0031 4005). Copyright © 2002 by the American Acad-
emy of Pediatrics.

http://www.pediatrics.org/cgi/content/full/109/4/e54 PEDIATRICS Vol. 109 No. 4 April 2002 1 of 6
 by on July 11, 2009 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


Review Board of the University of Washington approved the
study protocol.

Setting
Participants were recruited from the Pediatric Care Center

(PCC). The PCC is functionally 2 coexisting clinics: a primary care
clinic staffed by 4 full-time clinicians (2 pediatricians and 2 nurse
practitioners) and a resident teaching clinic precepted by pediatric
faculty. The majority of patients (57%) are followed by and the
majority of visits (60%) are made to the full-time clinicians. How-
ever, the same patients are seen by both groups of providers
depending on availability. Patients, therefore, do cross over from
one panel of providers to the other as needed.

Patients
All English-speaking patients presenting to the clinic for either

well or acute care and who had made at least 3 previous visits
were eligible for participation. Participants were given informed
consent, and those that agreed completed a brief questionnaire.

Questionnaire
The questionnaire included 6 questions relating to the quality

of provider care from the CAHPS surveys for Child Medicaid
Managed Care (Table 1). In addition, we included the CAHPS
assessment of the overall quality of care delivered by their child’s
clinic as well as their personal provider at that clinic. Both of these
are 10-point scales. All of the aforementioned questions are also
included in the core CAHPS survey, although respondents are
asked to reflect on the past year rather than just on the past 6
months. For the purposes of this study, we asked all respondents
to reflect on the last 6 months.

Surveys were distributed by a research assistant at the time of
a visit. They were collected at the end of the visit. Parents were
compensated $1 for their participation. Only people returning
completed surveys were counted as participating in the study.

Outcome Variables
CAHPS data are typically reported as proportion of respon-

dents selecting each of the 4 Likert anchors (never, sometimes,
usually, always). In this study, parents who reported that they did
not know the answers to certain questions or that their child did
not have a personal provider were excluded from analyses. In an
effort to model what would occur in actual consumer report cards,
we used the CAHPS Likert scales as our outcome variables.

Main Predictor
Our primary predictor variable was an index of continuity of

care. Several such indices have been developed to quantify conti-
nuity of care. We opted to use the continuity of care (COC) index
developed by Bice and Boxerman,23 which is of the general form:

COC �

�
j�1

s

nj
2 � N

N�N � 1�

where N � total number of visits
nj � number of visits to provider j
s � number of providers

The COC takes on values between 0 and 1. A value of 0 signifies
maximum dispersion, which occurs when a different provider is
seen for every visit. A value of 1 signifies minimum dispersion,
which occurs when the same provider is seen at every visit. To
demonstrate the behavior of the COC, several hypothetical pat-
terns each involving 8 visits are shown in Table 2. Note that as the
contacts with providers become more dispersed—from all visits
with Provider A to every visit with a different provider—the COC
moves from 1 to 0.

The PCC uses a computerized information system. This system
is used for appointment scheduling as well as for billing. It reliably
tracks which provider patients see at each visit. Because we were
primarily interested in the association of continuity of primary
care and parental perceived quality, we calculated patients’ COC
indices based only on visits to primary care providers—both
well-child and acute visits. Visits to specialists, subspecialists, or
emergency departments were not included in computing the COC
index. In addition, we excluded visits that were for procedures
(eg, immunizations) only.

All visits made by the child at the time of the survey adminis-
tration were included in the calculation.

Covariates
We included race/ethnicity, number of visits at the time of

survey, age of child, reported household income, and gender of
child as covariates in our models. In addition, because the period
of time that the children had been followed at the PCC might also
confound our primary association of interest, we also included a
variable, days at clinic, which was the number of days before the
date that they completed the survey that they had been continu-
ously enrolled at the PCC. Finally, because characteristics of indi-
vidual providers may confound the association of interest, we

TABLE 1. Results of Provider-Specific CAHPS Questions

Question Response

Never Sometimes Usually Always NA*

In the last 6 mo, how often did your child’s personal
provider show respect for what you had to say?

1 (0.1%) 7 (1%) 51 (7%) 623 (82%) 45 (6%)

In the last 6 mo, how often did your child’s personal
provider treat you and your child with courtesy and respect?

— 2 (0.3%) 28 (4%) 653 (86%) 45 (6%)

In the last 6 mo, how often did your child’s personal
provider listen carefully to you?

2 (0.3%) 7 (1%) 53 (7%) 623 (82%) 47 (6%)

In the last 6 mo, how often did your child’s personal
provider explain things in a way you could understand?

2 (0.3%) 8 (1%) 36 (5%) 637 (84%) 47 (6%)

In the last 6 mo, when your child went to his or her personal
provider, how often did the doctor or nurse talk with you
about how your child is feeling, growing, and behaving?

10 (1%) 59 (8%) 115 (15%) 543 (71%) 10 (1%)

In the last 6 mo, how often did your child’s personal
provider spend enough time with your child?

6 (1%) 23 (3%) 100 (13%) 544 (72%) 48 (6%)

�7 8 9 10 NA
Mark any number from 0 to 10, where 0 is the worst

personal provider possible and 10 is the best personal
provider possible

74 (10%) 122 (16%) 167 (22%) 368 (49%) 28 (4%)

Mark any number from 0 to 10, where 0 is the worst health
care possible and 10 is the best health care possible. How
would you rate the PCC?

70 (9%) 100 (13%) 139 (18%) 426 (56%) 24 (4%)

* Respondents reported, “My child does not have a personal provider.”
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included a dummy variable for each provider that participants
identified as their child’s primary one in all models.

Statistical Analysis
Ordered logistic regression was used to estimate the relation-

ship between our dependent variables and our independent vari-
ables. Ordered logistic regression is the best choice of model in a
situation such as this in which the outcome variable is categorical,
there is a natural ordering among the categories (eg, from worst to
best), and the increments between the categories cannot be as-
sumed to represent regular increments in the outcome (ie, in
contrast to a count model). In ordered logistic regression the link
function is the logistic link, and this is the source of the second
part of the name. In addition to estimating the coefficients asso-
ciated with the explanatory variables, one estimates cutpoints that
correspond to the thresholds dividing the continuous logistic in-
dex function into discrete categories. The probability that the
outcome for patient i will be in a particular category (eg, never,
sometimes, usually, always) of N total categories is accordingly
represented as:

Pr�outcomei � category 1� � Pr�Xi � � ui � c1�

Pr�outcomei � category n�

� Pr�cn�1 � Xi � � ui � cn�, for n � �2, 3, . . . , N � 1�

Pr�outcomei � category N� � Pr�cN�1 � Xi � � ui�

where Xi represents all of patient i’s explanatory variables, �
represents the coefficient estimates, and ui, is the error term asso-
ciated with patient i, and the cn are the cutpoints to be estimated.
As can be appreciated from this representation, interpretation of
the coefficients is challenging. A positive and significant level of a
particular coefficient implies that the associated variable has a
positive and significant relationship to the outcome.

Ordered logistic regression in this case proffers several advan-
tages. First, it maximizes statistical power. Second, it analyzes the
data in the form that they are reported: as the percentage of
respondents who replied in each category. Third, it does not lump
cognitively disparate categories into one solely for the purposes of
applying logistic regression. In other words, although one could
compare those that responded “always” to all others, the compar-
ison group would include those that responded “never,” “usual-
ly,” or “sometimes,” making the resultant odds ratio difficult to
interpret.

However, because neither the coefficients of our associations
nor the numeric values of our main predictor (COC) are directly
interpretable, we used the estimated coefficients and cutpoints to
predict the results (ie, the probabilities that a patient will respond
with a particular score for each of the items studied) for different
levels of the explanatory variable of interest. These simulations are
intended to demonstrate how changes in visit patterns might be
expected to affect changes in CAHPS scores for selected items. We
used the 25th, 50th, and 75th percentiles of COC scores for chil-
dren with 10 visits (the mean number in our sample). All analyses,
including the prediction of the magnitude of the effects, were
conducted using Stata version 7.0.

RESULTS
A total of 1457 eligible patients were seen in clinic

during the study period, and 759 parents completed
surveys (participation rate: 52%). There were no sig-
nificant differences between respondents and nonre-

spondents with respect to age, insurance type, pro-
vider, or race (Table 3). The mean age of patients
whose parents participated was 4.5 years. They had
made an average of 10 visits to the clinic and had
been enrolled there for an average of just under 2
years.

In general, quality of care was rated highly. Over

TABLE 3. Characteristics of Survey Respondents

Variable Mean
(Standard Deviation)

Age 4.5 y (4.4)
Male 47%
Number of visits 10.32 (7.13)
Enrollment at PCC 665 d (341)
COC at time on survey 0.48 (.28)
Income

Missing 48 (6%)
�$10 000 66 (9%)
$10 000–$24 999 123 (16%)
$25 000–$49 999 166 (22%)
$50 000–$74 999 118 (16%)
�$75 000 238 (32%)

Fig 1. Histograms of parents’ clinic and provider ratings.

TABLE 2. Example of the COC Index

Visit Sequence* COC Index

AAAAAAAA 1.0
AAAABAAA 0.75
ABAABAAA 0.57
ABAACAAA 0.54
ABCBAEFA 0.23
ABCDEFGH 0

* Each letter symbolizes a unique provider.
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80% of respondents reported that providers always
respected what they had to say, treated them with
courtesy and respect, listened to them carefully, and
explained things in a way they could understand.
Fewer (approximately 70%) reported that providers
always queried about how their child was feeling,
growing, or behaving and that their provider spent
enough time with their child. Approximately 6% of
respondents reported that their child did not have a
personal provider. Over 70% of respondents rated
both the clinic and their providers as a 9 or 10. Figure
1 presents histograms of the overall rating of the PCC
clinic and patients providers.

In the regression models, continuity of care was
associated with statistically significantly higher
CAHPS ratings for 5 of the 6 items, including feeling
that providers respected what parents had to say
(P � .01); listened carefully to them (P � .05); ex-
plained things in a way that they could understand
(P � .05); asked about how their child was feeling,
growing, and behaving (P � .01); and spent enough

time with their child (P � .01; Table 4). In addition,
greater continuity of care was associated with a
higher clinic rating (P � .01), as well as a higher
provider rating (P � .01).

In the simulation models (Table 5), the difference
between the 25th and 75th percentile of the COC
scores resulted in a 10% increased probability that
parents would report that providers always ask
about how their child is feeling, growing, or behav-
ing and an 8% increased probability that they would
report providers always spend enough time with
their child. The differences in terms of global satis-
faction scores were even more dramatic. There was a
21% increase in the probability that parents would
rate their provider a “10” and a 15% increase in the
probability that they would rate the clinic itself a
“10.”

DISCUSSION
Although most parents of children in this study

rated the quality of their child’s health care as excel-

TABLE 4. Ordered Logistic Regression Models of CAHPS Ratings

Variable In the Last 6 Months, How Often Did Your Child’s Personal Provider:

Show Respect for
What You Had

to Say?

Treat You and
Your Child

With Courtesy
and Respect?

Listen
Carefully to

You?

Explain Things
in a Way You

Could
Understand?

Ask About How
Your Child Is

Feeling,
Growing, or
Behaving?

Spend Enough
Time With Your

Child?

� P � P � P � P � P � P

COC at survey 2.07 �.01 .84 .40 1.67 .02 1.64 .05 1.06 �.01 1.56 �.01
Days at clinic .001 .11 .001 .18 .001 .37 .001 .57 .011 .03 .001 .04
Number of visits �.02 .39 �.03 .39 �.02 .34 .01 .51 .023 .15 �.02 .19
Male child �.42 .24 �.03 .95 �.55 .12 �.67 .13 �.013 .95 �.26 .28
Nonwhite �.09 .81 �.97 .08 .35 .39 .04 .93 .04 .33 .05 .83
Income

�$10 000 Reference Reference Reference Reference Reference Reference
$10 000–$24 999 �1.26 .07 �2.12 .14 �1.23 .08 .39 57 �1.13 03 �.28 .57
$25 000–$49 999 .09 .91 �.74 .60 �.19 .81 1.47 .05 �1.03 .04 .16 .75
$50 000–$74 999 �.33 .66 �1.88 .20 �.29 .71 1.21 .13 �.06 .91 .06 .92
�$75 000 �.29 .68 �1.30 .36 .28 .73 1.30 .07 �.47 .34 �.04 .91

* All results are also adjusted for provider identified by respondent as their child’s personal one.

TABLE 5. Simulation of Probabilistic Effects of Minor Changes in Visit Patterns on CAHPS Scores

CAHPS Question Visit Scenario* COC Percentile Outcomes

Never Sometimes Usually Always

In the last 6 mo, when your child went to his or
her personal provider, how often did the
doctor or nurse talk with you about how your
child is feeling, growing and behaving?

AAAAABBCCD 0.27 25 .01 .07 .19 .74
AAAAAAABBC 0.49 50 .01 .05 .15 .80
AAAAAAABBB 0.64 75 .01 .04 .12 .84

In the last 6 mo, how often did your child’s
personal provider spend enough time with your
child?

AAAAABBCCD 0.27 25 .01 .03 .15 .81
AAAAAAABBC 0.49 50 0 .02 .12 .86
AAAAAAABBB 0.64 75 0 .02 .09 .89

Visit Scenario COC Percentile Rating

�7 8 9 10

Mark any number from 0 to 10 where 0 is the
worst personal provider possible and 10 is the
best personal provider. How would you rate
your child’s provider?

AAAAABBCCD 0.27 25 .06 .12 .24 .59
AAAAAAABBC 0.49 50 .03 .07 .17 .73
AAAAAAABBB 0.64 75 .02 .05 .13 .80

Mark any number from 0 to 10 where 0 is the
worst health care possible and 10 is the best
health care possible. How would you rate the
PCC?

AAAAABBCCD 0.27 25 .10 .21 .28 .41
AAAAAAABBC 0.49 50 .07 .16 .26 .50
AAAAAAABBB 0.64 75 .06 .14 .24 .56

* Each letter corresponds to a visit to a distinct provider. The sequencing of the visits does not effect the COC value.
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lent, we found a significant association between con-
tinuity of care and overall satisfaction with care as
well as 5 provider-specific CAHPS items. The statis-
tical significance of this association, as measured by
the P values on the coefficients in our regression
models, consistently exceeded that of other poten-
tially important covariates including number of vis-
its, race, and income level. In addition, we found that
differences in provider visit patterns could result in
meaningful changes in the likelihood that quality of
care will be perceived as high.

These findings are both plausible and important.
Our finding that satisfaction with care is associated
with continuity of care is consistent with the work of
others.12 However, that study assessed overall satis-
faction and did not explore more specific patient-
provider domains. Our data give some indication as
to why patients may report greater satisfaction with
continuous relationships. For example, continuity of
care was associated with the perception that provid-
ers spend adequate amounts of time with patients.
This could be reflective of actual practice, that is
providers do in fact spend more time during visits
with patients they know better. More likely however
is the possibility that given the mutual knowledge
that arises from consistent contact, the same amount
of time—or even potentially less time—spent to-
gether may be viewed favorably by parents. Visits in
the setting of mutual knowledge may be both more
efficient and more rewarding. This is also suggested
by the other items we explored in this study. For
example, patients with greater continuity of care
were also more likely to report feeling that what they
had to say was respected, that they were listened to,
and that things were explained well. Continuity of
care has been shown to vary according to structural
attributes of clinics.24 Our findings therefore suggest
that it affords an opportunity for quality improve-
ment activities that may result in demonstrable
changes in quality of care.

These results are also interesting for several meth-
odological reasons. First, this study controls for dif-
ferences among individual providers by including
dummy variables for each provider. Thus, we have
controlled for the possibility that providers who are
inherently more sensitive to their patients’ needs are
more likely to have greater satisfaction ratings. Sec-
ond, the use of ordered logit in this study more
sensitively and comprehensively accounts for differ-
ences in satisfaction ratings across the entire spec-
trum of possible answers than does the usual prac-
tice of dichotomizing the outcome and using logistic
regression.

There are some limitations to this study that war-
rant consideration. First, although the associations
we have found are plausible, the cross-sectional na-
ture of this study prohibits drawing causal conclu-
sions. It could in fact be the case that the causality
here is reversed—namely parents who perceive the
care their provider delivers as high quality make
efforts to see them consistently. If true, this is
also important, because increased continuity of care
has been associated with improved health out-
comes.14–18,20,25 Therefore, enabling parents to find

providers with whom they are pleased may motivate
them to form consistent relationships, although re-
strictions on choice imposed by some managed care
plans may hamper such efforts. Second, this study
must be generalized conservatively as it was con-
ducted in a single clinic. However, the overall satis-
faction with care as well as the responses to the
individual CAHPS items are consistent with the re-
port of others.3

Despite these limitations, some meaningful impli-
cations are evident in this work. Many changes in
care delivery arising in response to the increasingly
competitive medical market place may potentially
diminish continuity of care. The larger size of phy-
sician groups, the increasing use of physician extend-
ers, and the shifting allegiances of health plans with
providers all may hamper patients or providers at-
tempts to establish and maintain consistent contact.
This study indicates that consumers give providers
and clinics a higher rating when they have a more
continuous relationship with a provider. Accord-
ingly, plans and medical practices should target con-
tinuity of care in their quality assurance efforts.
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