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Continuity is a core component of the Insti tute of
Medicine’s definition of primary care.1 Continuity of
care has been found to be associated with improved
utilization of health services, improved health out-
comes, and preventive care for both healthy children
and those with chronic disease.2-9 Although these asso-
ciations suggest a benefit to having consistent contact
with a provider, we know surprisingly little about how
such relationships can be promoted. Continuity of care
requires a collaborative partnership among patients,
providers, and delivery systems. Each may make criti-
cal contributions to achieving continuity of care. A bet-
ter understanding of what factors predict continuity of
care can help direct efforts at improving continuity of
care and may help guide intervention efforts.

We conducted a study to explore what factors are
associated with achieving high continuity of care with
a provider. We were interested in patient and family
factors, provider factors, and system factors that might
predict greater continuity of care.

Methods
This was a cross-sectional survey conducted in a

pediatric clinic aff iliated with the University of Wash-
ington. The Institutional Review Board of the Univer-
sity of Washington approved the study protocol.

Setting
Participants were recruited from the Pediatric Care

Center (PCC). The PCC is staffed by four faculty/staff
clinicians (two pediatricians and two nurse practitio-
ners) and 23 resident physicians precepted by pediatric
faculty. The majority of patients (57%) are assigned to,
and the majority of visits (60%) are made to, the group
of four faculty/staff clinicians, rather than to the resi-
dency group. However, the same patients are seen by
both groups of providers, depending on availability.
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Patients therefore do cross over from one panel of pro-
viders to the other as needed.

Patients
All English-speaking patients presenting to the clinic

for either well or acute care between February 1, 2001,
and June 1, 2001, who had made at least three prior
visits to the clinic were eligible for participation. We
provided parents with information about the study, and
those who gave consent for participation completed a
brief questionnaire. The questionnaires were distributed
by a research assistant at the time of a visit and col-
lected at the end of the visit. Parents were compen-
sated $1 for their participation. Only individuals return-
ing completed surveys were counted as participating
in the study.

Outcome Variable
Our primary outcome variable was an index of con-

tinuity of care, the COC, which we have used in our
previous studies.2,7-10 A measure of dispersion, the COC
is a continuous variable with a range between zero and
one.10 A value of zero signif ies maximum dispersion,
which occurs when a different provider is seen for ev-
ery visit. A value of one signif ies minimum dispersion,
which occurs when the same provider is seen at every
visit. To demonstrate the behavior of the COC, several
hypothetical patterns, each involving eight visits, are
shown in Table 1. Note that as the contacts with pro-
viders become more dispersed—from all visits with
Provider A to every visit with a different provider—the
COC moves from one to zero.

Calculation of COC was based on data from the com-
puterized information system used by our PCC. 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 interested in what
predicts continuity of primary care, we calculated pa-
tients’  COC indices based only on visits to primary care
providers. Visits to specialists, subspecialists, or emer-
gency departments were not included in computing the
COC index. In addition, we excluded visits that were
for procedures only (eg, immunizations), since this did
not involve face-to-face contact between providers and
patients.

We calculated two distinct COC i ndices for each
patient. The f irst included all visits regardless of indi-
cation (COCtotal), and the second was limited to well-
child visits (COCwc). Well-child visits were identified
from the International Classification of Diseases, Ninth
Edition (ICD-9) billing codes. Well-child visits included
the codes V20.2 and V70.0.

All relevant visits made by the child to the clinic until
the time of survey administration were included in the
calculation. However, because COC is both unstable
and uninterpretable in the setting of patients with few

visits, we have limited our analyses to patients who had
made at least four visits. For the COCtotal  this would
include all visits and for the COCwc it would only in-
clude patients who had made at least four well-child
visits.

Primary Predictors
Continuity Belief. We used two items for the continu-
ity belief domain from the Components of Primary Care
Index (CPCI), which is a validated instrument that
measures the seven components of primary care.11 Be-
cause the questions are written in the f irst person, we
modif ied them so that they reflect the parents’  attitudes
about their child’s care. The two questions we used were
(1) “My child’s medical care improves when he/she
sees the same doctor that he/she has seen before.”  (2)
“ It is very important to me that my child see his/her
regular doctor.”  The CPCI uses f ive-point Likert scales
ranging from 1=strongly disagree to 5=strongly agree,
with 3 being defined as neutral. We summed responses
to both questions to form a composite score. However,
since this score’s value has no inherent meaning, we
modeled continuity belief as tertiles based on the dis-
tribution in our sample with the lowest one (least inter-
est in continuity) serving as a referent.

Family Function. We were interested in testing whether
organizational and functional attributes of families
might predict continuity of care. In particular, this ques-
tion was important because prior observational studies
that have found associations between continuity of care
and improved health outcomes have not been able to
control for this potential confounding factor.2-5,8,9

The Family Environment Scale (FES) is a validated
self-report questionnaire that measures family function-
ing and includes seven domains, three of which we
deemed relevant to this study.12 These are (1) cohesion,
which is the degree of commitment, help, and support
family members provide for one another, (2) organiza-
tion, which is the degree of importance of clear organi-
zation and structure in planning family activities and

Table 1

Example of the Continuity of Care Index (COC)

Visit  Sequence* COC Index
AAAAAAAA 1.0
AAAABAAA .75
ABAABAAA .57
ABAACAAA .54
ABCBAEFA .14
ABCDEFGH 0

* Each letter corresponds to a separate provider
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responsibilities, and (3) control, which is how much
set rules and procedures are used to characterize fam-
ily life. All subscales of the FES have been normed on
a variety of patient populations. We compared our
univariate results to available published norms. How-
ever, for our regression models, we computed z scores
for each item by dividing each individual’s score by
the standard deviation (SD) of each item in our popu-
lation. In this way, a one-unit change can be interpreted
as corresponding to one SD.

Provider Availability. We calculated the mean number
of half days that each provider was in clinic during the
study period and rounded this to the nearest half day.
This created four strata: 1/2 day per week, 2.5 days per
week, 3 days per week, and 5 days per week.

Covariants. Our analysis included the number of visits
at the time of survey, age of child, reported household
income, gender of child, and individual provider rating
as covariants. For the provider rating, we used the Con-
sumer Assessment of Health Plan Survey (CAHPS)
question that asks respondents to rate the overall qual-
ity of their provider on a 10-point scale.13 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,
“months at clinic,”  which was defined as the number
of months prior to the date that they completed the sur-
vey that a patient had been continuously enrolled at the
PCC. Finally, because characteristics of individual pro-
viders (including their availability in clinic) may con-
found the association of interest, our model included a
dummy variable for each provider that participants iden-
tif ied as their child’s primary provider. Because the co-
eff icients associated with individual provider are not
of interest, we do not report them here. It was not pos-
sible to include both provider availability and the pro-
vider dummy variable concurrently in the model since
in some cases the two were perfectly correlated. We
therefore included each individually i n sequential
models.

Statistical Analysis
Our dependent variable in the analyses is the COC

variable which, as noted, is bounded between zero and
one. The distribution of this variable is composed of
approximately normally distributed values less than one,
plus a spike of a number of patients with a COC value
of exactly one. Using ordinary least squares (OLS) lin-
ear regression to analyze such data can result in esti-
mated coeff icients biased toward zero, and Tobit re-
gression is generally used to correct for such bias.14,15

We thus used Tobit regression, which explicitly mod-
els and corrects for the censoring (or ceiling effect) of
a bounded dependent variable such as our COC index.

Its results are interpreted exactly as would be those of
an OLS linear model, namely as the expected differ-
ence in COC given a one-unit change in each predictor
variable. In this way, the relative magnitude of each
covariant can be assessed.

Results
A total of 1,457 eligible patients were seen in clinic

during the study period, and 759 parents completed sur-
veys (participation rate 52%). All of these patients com-
prised the COC total sample. Only 320 patients had
made at least four well-child visits, and they comprised
the COCwc sample.

There were no signif icant differences between re-
spondents and nonrespondents with respect to age, in-
surance type, provider, or race. The mean age of pa-
tients 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, the overall COC provided was good (mean
COC=.48), and the wel l-child COC was excell ent
(mean=.82). The mean continuity belief score was 8.34
(SD=1.51). The full distributions of each COC are pre-
sented in Figure 1. The mean FES measures for the
entire sample were: cohesion (7.78 [SD=1.84]), orga-
nization (6.15 [SD=2.25]), control (4.05 [SD=1.92]).
These results are broken down by the overall COC
group and the COCwc in Table 2.

In the fully adjusted COCtotal  analysis, compared to
parents in the lowest tertile for COC belief, those in
the middle tertile (.08 [.03, .12]) and high tertile (.16
[.11, .21]) were more likely to have increased COCtotal.
Control was also associated with higher COCtotal  (.04
[.01, .06]), as was provider rating (.033 [.017, .05]).
The strongest predictor of increased COCtotal was pro-
vider availability. Compared to parents who identif ied
as their primary provider someone who averaged 1/2
day per week in clinic, COC was higher for those who
identif ied one with 2.5 days (.17 [.11, .22]), 3 days (.15
[.08, .18]), and 5 days (.29 [.21, .35]) in clinic. The
variables associated with decreased COCtotal  were num-
ber of visits at time of survey (-.003 [-.007, -.000]),
age in years (-.008 [-.013, -.002]), and months enrolled
at the clinic (-.033 [-.003, -.000]) (Table 3). The ad-
justed R2 for the full model was .32.

In the fully adjusted COCwc analysis, compared to
parents in the lowest tertile for COC belief, only those
in the high tertile (.33 [.02, .52]) were more likely to
have increased COCwc. Organization (but not control)
was associated with higher COCwc (.08 [.00, .16]) as
was provider rating (.033 [.004, .06]} . Provider avail-
ability was again important but less so than for COCtotal .
Compared to parents who identif ied as their primary
provider someone who averaged 1/2 day per week, only
those who identified one with 3 days (.19 [.005, .37])
and 5 days (.18 [.02, .44]) had greater COCwc. Income
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Figure 1

Full Distributions of Each Continuity of Care Index

Standard
   deviation=.28
Mean=.48
n=719

Standard
   deviation=.28
Mean=.48
n=719

Total COC

Well-child COC

   .00    .10    .20     .30    .40     .50    .60    .70    .80     .90   1.00

 .00      .13      .25      .38      .50     .63      .75       .88     1.00

was also a si gnificant predictor of COCwc.
Compared to those patients with household
incomes less than $10,000, all other income
strata were more likel y to have higher
COCwc. The beta coeff icients ranged from
.25–.45. Neither age, number of visits, nor
time at clinic were signif icant for COCwc
(Table 3). The adjusted R2 for the full model
was .19.

None of these results differed when the
dummy variable for provider was included
in lieu of the provider availability variable.

Discussion
We found that parental beliefs about con-

tinuity, family control, provider rating, and
provider availability are associated with in-
creased overall continuity of care. Of all of
these, the factor most strongly associated
with COC was provider availability. Having
a provider who is in clinic 5 full days a week
was associated with a .27 unit increase in the
COC compared to one who is there only 1/2
day per week. To put that number in perspec-
tive, consider that the mean COC for this
sample is .48 and that the SD was .28. Full-
time availability (compared to 1/2 day per
week) is therefore equivalent to a full SD
difference in expected overall COC.

Less dramatic, but st ill i mportant, was
parental belief in continuity. Because of the
cross-sectional nature of this study, it is not
possible to know the direction of the asso-
ciation. That is, do parents who value conti-
nuity make an effort to see the same provider,
or do those who have high continuity of care
come to value it? The same is true for rat-
ings of providers. It may well be the case
that thinking highly of one’s provider leads
parents to preferentially seek appointments
with that provider, but it is also plausible that
knowledge and trust of providers is born of
consistent contact with them.

It is also noteworthy that number of vis-
its, age of child, and months at clinic were
all associated with lower overall COC. This
may reflect the reality that greater contact
with the clinic and advancing age are corre-
lated with a greater proportion of sick visits
for which continuity of care is diff icult to
ensure.16 This is supported by the fact that
none of these variables were signif icant in
the COCwc analysis.

There are some pertinent negative f indings
to this study. Neither family organization nor
cohesion was associated with increased
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COCtotal. This may partially address a limitation of
prior cross-sectional studies. Those studies were ham-
pered by the possibility that family function might
confound the association between continuity of care
and health outcomes. We found little evidence that
this is the case. Of the three family function constructs
we examined, only one was a si gnificant predictor of
COC, and its effect size was small.

Limitations
There are some limitations to this study that war-

rant consideration. First, it was conducted in a single
clinic, and its generalizability to other settings is un-
certain. However, the mean FES scores for our sample
were identical to those reported in a normative sample
of 1,164 families.

In addition, the fact that most of the providers who
worked 1/2 day were residents introduces a potential
confounder since they are different from other pro-
viders both by dint of training and because of turn-
over every 3 years. Nevertheless, availability remains
an important predictor of COC since 5 days/week is
still signif icantly different from 3 days/week.

Second, although the R2s of our models are moder-
ately high, there remains a great deal of unexplained

Table 2

Characteristics of Survey Respondents

                                                                 COCtotal  COCwc
                                                                  (n=759) (n=320)
Variable                                               Mean      (SD)        Mean       (SD)
Age 4.5 years (4.4) 1.99 years (1.49)
Male 47% 47%
Number of visits 10.32 (7.13) 13.27 (7.37)
Enrollment at PCC 665 days (341) 673 days (293)
COCtotal  at time of survey .48 (.28) NA
COCwc at time of survey NA .81 (.25)
Family Environment Subscale

Cohesion 7.78 (1.84) 7.95 (1.97)
Organization 6.15 (2.25) 6.20  (2.12)
Control 4.05 (1.92) 3.67 (1.84)

Continui ty belief 8.34 (1.51) 8.68 (1.29)
Income

Missing 48 (6%) 24 (7%)
<$10,000 66 (9%) 27 (9%)
$10,000–$24,999 123 (16%) 49 (16%)
$25,000–$49,999 166 (22%) 74 (23%)
$50,000–$74,999 118 (16%) 44 (14%)
>$75,000 238 (32%) 102 (32%)

COCtotal —all visits regardless of indication
COCwc—well-child visits
PCC—Pediatric Care Center

Table 3

Linear Regression of Continuity of Care (COC) Index

CI—conf idence interval * Adjusted R2=.32 ✝ Signif icant at P<.05
FES—Family Environment Scale ** Adjusted R2=.19 ✝✝ Signif icant at P<.01

**

✝✝ ✝✝
✝✝✝✝

✝✝

✝✝

✝✝
✝✝
✝✝

✝✝

✝✝

✝

✝✝

✝

✝✝

✝

✝

✝

✝

✝

✝
✝✝

✝✝

✝
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✝✝

✝✝

✝✝
✝✝

The Unique Nature of the Process of Primary Care

 WELL-CHILD COCTOTAL COC



60 January 2004 Family Medicine

variance in COC, and there may be other unidentif ied
features of family function that are associated with con-
tinuity of care. That is, we may not have identif ied the
correct constructs for predicting it. Third, we measured
associations cross-sectionally and therefore cannot draw
causal conclusions. The possibility that the causality is
reversed was already discussed. However, it is worth
noting that in either case, these f indings are important.
For example, if  rating one’s provider highly causes one
to establish a consistent relationship with them, then
consumer choice in optimizing f it between parent and
providers may still be important. If , however, higher
ratings come with consistent contact, then ensuring
continuity of care may improve CAHPS scores.

Finally, our information system does not permit us
to know whether the provider that parents identif ied
and rated as their primary provider was in fact the one
that they saw the most frequently. Although this seems
likely to be the case, this uncertainty provides another
limitation to our study.

Conclusions
Despite these limitations, some meaningful conclu-

sions can be drawn from this work. First, provider avail-
ability is an important component of achieving conti-
nuity of care. Although it is increasingly common for
providers to work part-time, sharing panels of patients
between two providers who work complementary
schedules rather than having a single identif ied primary
provider may be an effective means to increase COC.
No providers in our study had such an arrangement.
Second, parental attitudes are also important. These too
may be modif iable since achieving COC may help one
come to value it. Lastly, our f inding that COC for well-
child care may be of less interest for the lowest income
families is unexplained and needs further research.
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