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What Factors Are Associated With Achieving
High Continuity of Care?

Dimitri A. Christakis, MD, MPH; AnneE. Kazak, PhD; Jeffrey A. Wright, MD;

Fedeick J. Zimmerman, PhD; Altal. Bassett, MA; FFrederick A. Connell, MD, MPH

Background and Objectives: Although continuity of care has been found to be associated with improved
health outcomesin children, little is known about what factors predict having consstent contact with a
pediatric provider. This study explored what patient, family, provider, and system factors are associated
with high continuity of both total and well-child care. Methods: This cross-sectional study involved 759
patients presenting to a primary care pediatric clinic. Patients completed surveys about demographic
variables, attitudes about continuity of care, and family functioning, as well as provider-level informa-
tion. Outcomes were measured with a continuity of care index that quantified the degree to which a
patient experienced continuous care with a provider. Results: In Tobit regresson models, the variables
associated with increased total continuity of care were continuity belief, higher family contral, increased
provider availahility, and better provider rating. Associated with decreasedtotal continuity of carewere:
number of vidts, patient age, and time at clinic. For well-child care, thevariables associated with in-
creased continuity of care were continuity belief, increased provider availability, better provider rating,
and greater reported household income. Provider availability was the strongest predictor of total conti-
nuity of care, and continuity belief was the strongest predictor of well-child continuity of care.
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Conclusions: Increased provider availability may improve overall continuity of care for pediatric patients.

(Fam Med 2004;36(1):55-60.)

Continuity is a core component of the Inditute of
Medicine's definition of primay care.! Continuity of
care has been found to be assodated with improved
utilization of health services, improved health out-
comes, and preventive care for both healthy children
andthosewith chronic disease*® Although these asso-
ciations suggest a benefit to having consistent contact
with aprovide, weknow surprisingly little about how
such rdationshipscan be promoted. Continuity of care
requires a collaborative partnership among patients,
providers, anddelivery systems. Eachmay make criti-
cal contributionsto achieving continuity of care. A bet-
ter understanding of what factors predic continuity of
care can help direct efforts at improving continuity of
care and may help guide intervention efforts.

From the Department of Pediatrics (Drs Christakis and Wright) and the
Depatment of Health Services (DrsChristakis, Zimmerman, and Conndl),
University of Washingt on; the Chil d Health | nstitut g Seattle (DrsChristekis,
Wright, Zimmerman, and Connell and Ms Bassett); and the Department of
Pediatrics, University of Pennsylvaniaand The Children’sHospital of Phila-
delphia (Dr Kazak).

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 fadtors, and system factorsthat might
predict greater continuity of care.

Methods

This was a cross-sectional survey conducted in a
pediatric dinic affiliated with the University of Wash-
ington. The Ingtitutional Review Board of the Unive-
sty of Washington approved the study protocol.

Setting

Participants were recruited from the Pediatric Care
Center (PCC). The PCCis staffed by four faculty/staff
clinicians (two pediatricians and two nurse practitio-
ners) and 23 resident physi ciansprecepted by pediatric
faculty. The majority of patients(57%) are assignedto,
andthemajority of visits(60%) are madeto, thegroup
of four faculty/staff clinicians, rather than to the res-
dency group. However, the same patients are seen by
both groups of providers, depending on availability.
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Patientstherefore do crossover fromone panel of pro-
viders to the other as needed.

Patients

All English-speaking patients presenting totheclinic
foreither well or acute care between February 1, 2001,
and June 1, 2001, who had made at least three prior
vidtsto the clinic were eligible for participation. We
provided parentswith information about thestudy, and
those who gave consent for paticipation completed a
brief questionnaire. The questionnairesweredistributed
by a research assstant at the time of avidt and col-
lected at the end of the vidt. Parents were compen-
sated $1 for their participation. Only individualsreturn-
ing completed surveys were counted as participding
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
previousstudies.?”° A measure of dispersion, the COC
isacontinuousvariable with arange between zeroand
one.”® A value of zero signifies maximum dispersion,
which occurs when adifferent provider isseenfor ev-
ery vist. Avalueof onesgnifiesminimumdispersion,
which ocaurs when the same provider is seen at every
vigt. To demonstrate the behavior of the COC, severd
hypothetical pattens, each involving eight vidts, are
shownin Table 1. Note tha as the contacts with pro-
viders become more dispersed—from all vidts with
ProviderAto everyvistwith adifferent provide—the
COC moves from one to zero.

Calculation of COC wasbased ondatafromthe com-
puterized information system used by our PCC. This
system is used for appointment scheduling as well as
for billing. It reliably tradks which provider patients
see at each vist. Because we were interested in what
predicts continuity of primary care, we calculated pa-
tients COCindicesbasedonly on vidtstoprimary care
providers. Vidtsto specialigs, subspecialists, or ema-
gency departmentswere not includedin computing the
COC index. In addition, we excluded visits that were
for proceduresonly (eg,immunizations), sincethisdid
not involve face-to-face contact between providersand
patients.

We calculated two distinct COC indices for each
patient. The first included all visitsregardess of indi-
cation (COCiota ), and the second was limited to well-
child vigits (COCy¢). Well-child visits were identified
fromthe I nternational Classification of Diseases, Ninth
Edition (ICD-9) billing codes. Well-child visitsincluded
the codes V20.2 and V70.0.

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

Example of the Continuity of Care Index (COC)

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

* Each letter corresponds to a separate provider

vidts, we have limited our analysesto patientswho had
made at least four vigts. For the COCiotg thiswould
include all visits and for the COCy,¢ it would only in-
clude patients who had made at least four well-child
vigts.

Primary Predictors

Continuity Belief. We used two items for the continu-
ity belief domainfromthe Componentsof Primary Care
Index (CPCI), which is a validated instrument that
measuresthe seven componentsof primary care Be-
cause the questions are written in thefirst person, we
modifiedthem sothat they reflect the parents’ attitudes
about their child'scare Thetwo questionswe usedwere
(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 higher
regular doctor.” The CPCI usesfive-point Likert scales
rangingfrom 1=grongly disagreeto 5=grongly agree,
with 3 bengdefined asneutral. We summed responses
to both questionsto formacomposite score. However,
gnce this scorés value has no inherent meaning, we
modeled continuity bdief astertiles based on the dis-
tributionin our samplewith thelowest one (least inter-
est in continuity) serving as areferent.

Family Function. We wereinterested intesting whether
organizational and functional attributes of families
might predict continuity of care. Inparticular, thisques-
tion wasimportant because prior observational studies
that have f ound associations between continuity of care
and improved health outcomes have not been able to
control for this potential confounding factor.?*28°

The Family Environment Scale (FES) isavalidated
self-report questionnaire that measuresfamily function-
ing and indudes seven domains, three of which we
deemedrelevant to this study.*? These are (1) cohesion,
which isthe degree of commitment, help, and support
family membersprovidefor one ancther, (2) organiza-
tion, whichisthe degree of importance of clear organi-
zation and structure in planning family activities and
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responghbilities, and (3) contral, which is how much
set rules and procedures are used to charaderize fam-
ily life. All subscales of the FES have been normed on
a variety of patient populations. We compared our
univariateresults to available published norms. How-
ever, for ourregresson models, we computedz scores
for each item by dividing each individual’s score by
the standard deviation (SD) of each item in our popu-
lation. Inthisway, aone-unit change can beinterpreted
as corresponding to one SD.

Provider Availability. We calcul ated the mean number
of hdf daysthat each provider wasin clinic during the
study period and rounded thisto the nearest half day.
Thiscreatedfour strata: 1/2day per week, 2.5 daysper
week, 3 days per week, and 5 day's per week.

Covariants. Our analysisincluded the number of visits
at thetime of survey, age of child, reported household
income, gender of child, and individual provider raing
ascovariants. For the provider rating, we used the Con-
sumer Assessment of Health Plan Survey (CAHPS)
guestion that asks respondents to rate the overall qual-
ity of their provider on a 10-point scale.”® 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 alo included a variable,
“months at clinic,” which was defined as the number
of monthsprior to the datetha they completed thesur-
vey that apaient had been continuoudy enrolled at the
PCC. Finally, because characteristicsof individual pro-
viders (including their availability in clinic) may con-
foundtheassociationof interest, our model includeda
dummy variable for each provider that participantsiden-
tified astheir child’ sprimary provider. Becausethe co-
efficients associated with individual provider are not
of interest, wedo not report them here. It was not pos-
gble to include both provider availability and the pro-
vider dummy variable conaurrently in the model since
in some cases the two were perfectly correlated. We
therefore included each individually in sequential
models.

Statigtical Analysis

Our dependent variable in the analysesisthe COC
varieblewhich, asnoted, isbounded between zeroand
one. The digribution of this variable is compaosed of
approximately normally distributed valueslessthan one,
plusa spike of anumber of patients with aCOC value
of exactly one.Using ordinary least squares(OL S) lin-
ear regression to analyzesuch data can result in egti-
mated coefficients biased toward zero, and Tobit re-
gressionisgenerally used to correct for such bias.***
We thus used Tobit regresson, which explicitly mod-
els and corrects for the censoring (or ceiling effect) of
abounded dependent variable such asour COCindex.
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Its results are interpreted exactly as would bethose of
an OLS linear model, namely as the expected differ-
encein COC given aone-unit changein each predictor
varieble. In this way, the relative magnitude of each
covariant can be assessed.

Results

A total of 1,457 eligible patients were seenin clinic
during the study period, and 759 parentscompleted sur-
veys (participation rate 52%). All of these patientscom-
prised the COC total sample. Only 320 patients had
made at least four well-childvisits, and they comprised
the COC,,c sample.

There were no significant 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 visitsto the clinic and had
beenenrolledtherefor anaverage of just under 2years.
In general, the overall COC provided wasgood (mean
C0OC=.48), and the well-child COC was excell ent
(mear=.82). Themean continuity belief scorewas8.34
(SD=1.51). Thefull distributionsof eachCOC arepre-
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]), contral (4.05 [SD=1.92]).
These reaults are broken down by the overall COC
group and the COC,¢ in Table2.

Inthefully adjusted COC; gty anayss, compared to
parents in the lowest tertile for COC belief, those in
the middle tertile (.08 [.03, .12]) and high tertile (.16
[.11, .21]) weremorelikely to haveincreased COCi oty
Contral was also associated with higher COCioig (.04
[.01, .06]), as was provider rating (.033 [.017, .09]).
Thegtrongest predictor of increased COCi g Waspro-
vider availahility. Compared to parents who identified
astheir primary provider someone who averaged 1/2
day per week in clinic, COC was higher for those who
identified onewith2.5days(.17[.11, .22]), 3 days(.15
[.08, .18]), and 5 days (.29 [.21, .35]) in clinic. The
variablesassociated with decreased COCiptg Werenum-
ber of vidts at time of survey (-.003 [-.007, -.00Q]),
ageinyears(-.008[-.013, -.002]), and monthsenrolled
at the clinic (-.033 [-.003, -.000]) (Table 3). The ad-
justed R for the full modd was .32.

In the fully adjusted COC,,¢ analyss, compared to
parentsin the lowest tertilefor COC belief, only those
in the high tertile (.33 [.02, .52]) were more likely to
haveincreased COC,y¢. Organization (but not control)
was asociated with highe COC,¢ (.08[.00, .16]) as
was provider rating (.033[.004, .06]}. Provider avail-
ability wasagainimportant but lesssothanfor COCigg .-
Compared to parents who identified as their primary
provider someonewho averaged 1/2 day per week, only
those who identified one with 3 days (.19 [.005, .37])
and5 days(.18[.02, .44]) had greater COC,¢. Income
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Figure 1

Full Distributions of Each Continuity of Care Index
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was also a s gnificant predictor of COCyy¢
Compared to those patients with household
incomesless than$10,000, al other income
strata were more likely to have higher
COCyyc- The bea coefficients ranged from
.25-45. Neither age, number of vidts, nor
time at clinic were sgnificant for COCy,c
(Table 3). Theadjusted R*for thefull model
was .19.

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

Discusson

Wefound that parental beliefsabout con-
tinuity, family control, provider rating, and
provider availahility are associated with in-
creased overall continuity of care. Of dl of
these, the factor most srongly associated
with COCwasprovider availability. Having
aprovider whoisin clinic 5 full daysaweek
wasassociated witha .27 unitincreaseinthe
COC compared to onewhoisthereonly 1/2
day per week. To put that number in perspec-
tive, consder that the mean COC for this
sampleis .48 and that the SD was .28. Full-
time availability (compared to 1/2 day per
week) is therefore equivalent to a full SD
differencein expected overall COC.

Less dramatic, but still i mportant, was
parental belief in continuity. Because of the
cross-sectional nature of this sudy, it is not
possible to know thedirection of the asso-
ciation. Thatis, do parentswhovalue conti-
nuity make an eff ort to see the same provider,
or do thosewho have highcontinuity of care
come to value it? The same istrue for rat-
ings of providers. It may well be the case
that thinking highly of one's provider leads
parentsto preferentially seek appointments
withthat provider, butitis alsoplausiblethat
knowledge and trust of providersisborn of
consigtent contact with them.

It isalso noteworthy that number of vis-
its, age of child, and months at clinic were
all associated with lower overall COC. This
may refled the redlity tha greaer contact
with the dinic and advancing age are corre-
lated with agreater proportion of sick visits
for which continuity of careis difficult to
ensure® This is supported by the fact that
none of these variables were significant in
the COCcanalyss.

There are some pertinent negative findings
tothis study. Neither family organizationnor
cohesion was associated with increased
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Table?2

Characterigtics of Survey Respondents
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COCiotg. Thismay partially address a limitation of
prior cross-sectional studies. Those studieswere ham-
perad by the possibility that family function might
confound the assodation between continuity of care
and health outcomes. We found little evidence that

C(S_C;gg) (‘;9302%3 thisisthe case. Of the three family function constructs
Variable Mean () Men (D) we examined, only onewasasi gnificant predictor of
Age 45years (44) 199years (1.49) COC, and its effect Size was small.
Male 47% 47%
Number of visits 10.32 (7.13) 13.27 (7.37) S
Enorgilmemt? PCCf . daié‘ ((3% o dﬁf %9 Llrglrtlzlrlg ﬁe some limitations to this study that war:
aa a_ Ime of survey . . ¢ g ! . i } -
<F30_ cé‘“'_me‘)f S‘{;i/) i NA 81 (29 rant consideration. Firgt, it was conducted in asingle
O ohegon _ment Sthscale 778 (L84) 795 (197) clinic, and its generalizahility to other settingsis un-
Organization 6.15 (2.25) 6.20 (2.12) certain. However, the mean FES scoresfor our sample
Ooct‘?”“."' belief g-gi (1-2? g-gg (i-%) wereidentical tothose reportedinanormative sample
confinuity belle 34 (15D 68 (129 of 1,164 families,
Missing 48  (6%) 24 (7%) In addition, thefact that most of theproviderswho
;%%8&24 - 122 igff) 421; iggf) worked 1/2 day wereresidents introducesa potential
25,000_§49.909 166 522%‘3 74 5230/‘3 confounder since they are different from other pro-
$50,000-$74,999 118 (16%) 44 (14%) viders both by dint of training and because of tum-
>$75,000 238 (32%) 102 (32%) over every 3 years. Nevertheless, availability remains

COC, 4 —all visitsregardless of indication

COC,, —well-child visits
PCC—Pediatric Care Center

an important predictor of COC since 5 days/week is
dill significantly different from 3 day s'week.
Second, althoughthe R?>sof our modelsare moder-

ately high, there remainsa great deal of unexplained

Table3

Linear Regression of Continuity of Care (COC) Index
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Cl—confidence interval *  Adjusted R2=.32 O Sonificant at P<.05

FES—Family Environment Scale  ** Adjusted R2=.19 (O Sgnificant at P<.01
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variance in COC, and there may be other unidentified
featuresof family function that are associated with con-
tinuity of care. That is, we may not haveidentified the
correct congtructsfor predicting it. Third, we measured
associ ations cross-sectional ly and theref orecannot draw
causal conclusions. Thepossbility that the causality is
revarsed was aready discussed. However, it is worth
noting tha in either case, thesefindingsareimportant.
For example, if ratingone’s provider highly causes one
to establish a conggtent relationship with them, then
consumer choice in optimizing fit between parent and
providers may gill be important. If, however, higher
ratings come with consisent 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 identified
and rated astheir primary provider wasin fact the one
that they saw themost frequently. Althoughthisseems
likely to be the case, this uncertainty provides another
limitation to our study.

Conclusions

Despite these limitations, some meaningful condu-
sons canbedrawnfromthiswork. First, provider avail-
ability isan important component of achieving conti-
nuity of care. Although it isincreasingly common for
providersto work part-time, sharing panelsof patients
between two providers who work complementary
schedulesrather thanhaving asingleidentified primary
provider may be an effective means to increase COC.
No providersin our study had such an arrangement.
Second, parental attitudes are alsoimportant. Thesetoo
may be modifiable snce achieving COC may helpone
cometo valueit. Lastly, ourfindingthat COCfor well-
childcare may beof lessinterest forthelowest income
familiesis unexplaned and needs further research.
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