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abstract
BACKGROUND AND OBJECTIVE: Various proposals have been made to
redesign well-child care (WCC) for young children, yet no peer-
reviewed publication has examined the evidence for these. The objec-
tive of this study was to conduct a systematic review on WCC clinical
practice redesign for children aged 0 to 5 years.

METHODS: PubMed was searched using criteria to identify relevant
English-language articles published from January 1981 through Febru-
ary 2012. Observational studies, controlled trials, and systematic
reviews evaluating efficiency and effectiveness of WCC for children
aged 0 to 5 were selected. Interventions were organized into 3 cate-
gories: providers, formats (how care is provided; eg, non–face-to-face
formats), and locations for care. Data were extracted by independent
article review, including study quality, of 3 investigators with consen-
sus resolution of discrepancies.

RESULTS: Of 275 articles screened, 33 met inclusion criteria. Seventeen
articles focused on providers, 13 on formats, 2 on locations, and 1
miscellaneous. We found evidence that WCC provided in groups is
at least as effective in providing WCC as 1-on-1 visits. There was limited
evidence regarding other formats, although evidence suggested that
non-face-to-face formats, particularly web-based tools, could enhance
anticipatory guidance and possibly reduce parents’ need for clinical
contacts for minor concerns between well-child visits. The addition of
a non–medical professional trained as a developmental specialist
may improve receipt of WCC services and enhance parenting practi-
ces. There was insufficient evidence on nonclinical locations for WCC.

CONCLUSIONS: Evidence suggests that there are promising WCC rede-
sign tools and strategies that may be ready for larger-scale testing and
may have important implications for preventive care delivery to young
children in the United States. Pediatrics 2013;131:S5–S25
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Well-child care (WCC) during infancy
and early childhood provides a critical
opportunity to address important so-
cial, developmental, behavioral, and
health issues for children. Ideally, WCC
provides parents with the knowledge
and confidence necessary to ensure
that their children meet their full de-
velopmental potential and optimal
health status. In our current WCC sys-
tem, this opportunity is often missed;
many children either do not receive
these important services or receive
low-quality services.1,2 Many parents
leave visits with unaddressed psycho-
social, developmental, and behavioral
concerns,3–5 and many children do not
receive recommended screening for
developmental delay.6,7

WCC in the United States is structured
so that the clinician (pediatrician,
family physician, or nurse practitioner
[NP]) is expected to provide nearly all
recommended services in 13 face-to-
face visits during the first 5 years of life.
The number of recommended services
has expanded beyond what can be ac-
complished in the typical visit, perhaps
contributing to the wide variation in
the quantity and quality of services
received.8–10 Pediatric practices in-
terested in changing how they provide
WCC can turn to the pediatric literature
for a variety of clinical practice redesign
options. Researchers and clinicians
have described options for improving
the delivery of care by focusing on

changes to structural elements of care
(eg, personnel and organization used
for care provision). These changes in-
clude using nonphysicians to provide
more WCC services, providing some
services in non–face-to-face visits, and
offering some services outside the
clinical setting.11–18 A comprehensive re-
view of these proposed tools and strate-
gies is needed to help providers make
evidence-based decisions regarding WCC
clinical practice redesign. To our knowl-
edge, this article provides the first such
published systematic review.

The objective of this systematic review
is to examine tools and strategies for
WCC clinical practice redesign for US
children aged 0 to 5, focusing on
changes to the structure of care (non-
physician providers [eg, nurses, lay
health educators], nonmedical loca-
tions [eg, day-care centers, home vis-
its], and alternative formats [eg, group
visits, Internet]) that may affect receipt
of WCC services, child health and de-
velopmental outcomes, and overall
quality of WCC.

The conceptual model for this review is
based on Donabedian’s model for
assessing the quality of care based on
structure, process, and outcome.19,20

Structures of care (eg, facilities,
equipment, personnel, and organiza-
tion used for the provision of care)
directly influence processes of care (ie,
how care is provided and received),
ultimately leading to health outcomes

(eg, health status),21 as detailed by
Starfield (Fig 1).

METHODS

Data Sources and Article Selection

WesearchedPubMed forpeer-reviewed
English-language articles published
January 1, 1981, through February 1,
2012 using keywords for WCC (WCC,
well-baby care, health supervision) and
MeSH terms (primary care, preventive
care). We also searched the references
of accepted articles. We looked for
articles that evaluatedapractice-based
intervention to change WCC delivery for
children aged 0 to 5.

This review focused on interventions to
change WCC delivery in primary care
settings in the United States. To fulfill
this objective, interventions had to be
practice-based, applicable to WCC de-
livery, and based in the United States
or other developed country. We did
not include articles that (1) evaluated
a quality improvement process without
identifying a specific change to care
delivery, (2) addressed only 1 topic
withinWCC (eg, car-seat safety) and not
WCC services more generally (eg, an-
ticipatory guidance), (3) focused on
changes to WCC content or screening
without addressing changes in the de-
livery of services, or (4) evaluated
interventions designed solely to in-
creasecompliancewithoruseof typical
WCC.

FIGURE 1
Conceptual model: dynamics of health outcome (adapted from Starfield21).
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Accepted articles were systematic re-
views,randomizedcontrolledtrials(RCTs),
nonrandomized trials, or observational
studies of interventions that included
childrenaged0to5andreportedfindings
related to receipt of WCC services, child
healthanddevelopmental outcomes, and
quality of care.

Threeinvestigatorsindependentlyscreened
the initial list of titles to exclude those
that appeared irrelevant to the search.
Abstracts for all potentially relevant titles
werescreenedby2 investigators (TC,CM)
using a brief structured screening tool to
determine whether the article met the
inclusion criteria, including (1) study
design (systematic review, RCT, non-RCT,
observationalstudy), (2)studytopic(WCC
clinical practice redesign), (3) target
population (aged 0–5 years), and (e)
country (developed nation22). The third
investigator (PC) reviewed abstract
screening results; disagreements were
resolved by consensus. Full-text articles
were obtained for accepted abstracts; 2
investigators used a structured form to
extract data on design, methods, out-
comes, and findings. For RCTs, overall
methodologic quality was assessed us-
ing the 5-point Jadad score, which eval-
uates the quality of randomization,
blinding, and description of withdrawals
and dropouts.23 Double-blinding is part
of the criteria and accounts for 2 points;
however, because double-blinding is not
feasible in most clinical practice re-
design interventions, 3 out of 5 was
our maximum score. For observational
studies and nonrandomized trials, we
used a modified version of the Downs
and Black checklist to assess overall
methodologic quality, focusing on exter-
nal validity (3 items), bias (5 items),
confounding (4 items), and power (1
item).24 The maximum possible total
score was 13 (1 point per item).

RESULTS

Our initial PubMed search yielded 2234
titles (Fig 2). After 1959 titles were ex-

cluded because they were not relevant
to WCC clinical practice redesign, 275
titles remained for abstract screening.
Of these, 233 abstracts did not meet
inclusion criteria for reasons de-
scribed in Fig 2; 42 abstracts went on to
full-text article data extraction. Twenty
articles were rejected because they did
not meet criteria for WCC clinical
practice redesign. Eleven articles were
identified through a reference search
of accepted articles. Thirty-three arti-
cles were accepted; these included 13
articles primarily on alternative for-
mats for WCC,16,25–36 2 articles primarily
on nonclinical locations for WCC,37,38 17
articles primarily on nonphysicians/
non-NPs added to enhance WCC,17,39–54

and 1 miscellaneous article.55

Of 13 WCC format articles, 5 were on
non–face-to-face formats,25–28,36 and 8
were on group visit formats.16,29–35 Of
the 17 WCC provider articles, 13 arti-
cles and 1 systematic review reported
on the Healthy Steps for Young Chil-
dren Program (HS, which uses a de-
velopmental specialist in WCC),17,39–51 2
articles reported on a study using
a developmental specialist in another
intervention,52,53 and 1 reported on use
of a parent coach.54 The WCC location
articles included 1 intervention of
home WCC37 and 1 for preschool-based
WCC.38 The miscellaneous article
reported findings from an intervention
that included a social worker in visits
and so was placed in the provider
category. The RCT quality scores
(Jadad) were 2 to 3 points; the obser-
vational and non-RCT quality scores
(modified Downs and Black) were 6 to
12 points (Tables 1, 2, 3, 4, and 5).

Alternative Formats

Group Visits

We found 8 articles (Table 1) that
evaluated group WCC (GWCC). In GWCC,
families are seen for a well-child visit in
a group of 4 to 6 families with similarly
aged children. All but 1 study examined

GWCC for children from newborn
through 12 to 15 months of age; 1 study
examined GWCC for children up to age
12. The group discussion section of the
GWCC visit was often conducted by the
physician or NP and was preceded or
followed by measurement, physical
examination, and immunization of each
child. The group visit took 60 to 90
minutes, allowed parents to have more
provider time, and maintained or in-
creased the usual provider time per
patient.

Taylor and colleagues31–33 performed
an RCT of GWCC among children at high
risk (eg, maternal poverty) and re-
ported results in 3 publications. In-
vestigators enrolled 220 mothers (111
GWCC; 109 individual WCC [IWCC]).
There were few statistically significant
differences between the study arms in
health care utilization, visit compli-
ance, maternal outcomes (eg, stress),
and child development. The authors
concluded that GWCC was at least as
effective as IWCC in providing WCC to
children aged 4 to 15 months. In a
controlled trial of GWCC with 50 fami-
lies,16 investigators found few differ-
ences in outcomes between the 2 study
arms, but a chart review showed that
intervention children had fewer illness
visits between well-child visits than
control children (27 visits/10 control
patients vs 5 visits/12 GWCC patients).
These studies do not report an a priori
power analysis for all major outcomes
and may not be sufficiently powered. In
another controlled trial of GWCC (n =
78), intervention parents were less
likely to seek advice concerning their
child between well-child visits (did not
seek advice 89 vs 49 times, P , .05).29

The reason for this decrease in utiliza-
tion is unclear; parents could have been
less likely to seek advice between visits
for a number of reasons, ranging
from more effective parent education
to weaker doctor-parent relationships.
Dodds et al35 conducted an observational
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study comparing GWCC with IWCC and
found that more anticipatory guidance
content was covered in GWCC compared
with IWCC (eg, 69% vs 41% of behav-
ioral/developmental content, P , .01).

Page et al34 interviewed mothers who
participated in GWCC to examine per-
ceptions of the visit format. Partici-
pating mothers highlighted several
benefits of GWCC, including (1) support
from other women, (2) opportunities to
make developmental comparisons
with other infants, (3) the chance to
learn from other participants’ experi-

ences, (4) enhanced parental involve-
ment in the visit, and (5) more time
with the provider. Saysana et al30 con-
ducted a study of GWCC in a pediatric
residency continuity clinic, with a pri-
mary objective of comparing learning
experiences for pediatric residents
participating in GWCC versus IWCC; the
investigators also assessed visit satis-
faction for the 7 families who partici-
pated in GWCC. Parents were generally
satisfied with the visits, but no com-
parison group was included for
parents.

Non–Face-to-Face Formats

Two studies incorporated an Internet-
based tool into WCC to deliver antici-
patory guidance (Table 2). In Christakis
et al,28 parents received a link to a web-
based system, MyHealthyChild, before
their well-child visit. On the web site,
parents could select age-appropriate
and personally relevant topics to re-
ceive more information on and to dis-
cuss with their provider at the next
visit. Providers could access parents’
responses and scores on the previsit
assessment to tailor the visit. An RCT

FIGURE 2
Article selection.
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with 887 parents was conducted, dem-
onstrating a modest increase in the
number of topics discussed (8%–9%
more topics discussed in intervention
visits; incidence rate ratio [IRR] 1.07,
95% confidence interval [CI]: 1.01–1.14)
and in the number of prevention-re-
lated changes parents made in re-
sponse (implemented 5%–7% more
topic suggestions; IRR 1.04, 95% CI:
1.01–1.06). A similar tool was studied in
Sanghavi et al.26 An educational kiosk
provided anticipatory guidance to
parents in the waiting room before a 6-
week and 4-month well-child visit. The
controlled trial showed greater
knowledge among intervention versus
control parents on prevention-related
topics (81% vs 61% of questions an-
swered correctly, P = .01).

Bergman et al25 recognized that one
format may not work for all families.
This study examined a tailored WCC
model in which the provider chose visit
type on the basis of the family’s needs.
Parents completed web-based de-
velopmental and behavioral screening
before their visit. Sixty-three families
received WCC in 1 of 3 ways: (1) elec-
tronically (e-visit) with no in-person
contact with the provider, (2) as an
e-visit paired with a brief in-office en-
counter, or (3) as an expanded well-
child visit for children with special
health care needs. Parents with each
visit type were satisfied with their visit
and reported that it was more efficient
than a usual visit. Parents with an e-
visit only did not think that it should be
used for all visits.

Two studies examined more “low-tech”
formats to enhance anticipatory guid-
ance in WCC. Kemp et al36 examined
a parent phone advice line that pro-
vided pre-recorded messages on 278
topics related to preventive care, health
promotion, behavior and development,
and mild acute illness management. Of
561 phone-system users, most reported
that their use of the phone system hadTA
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made a subsequent call (69%) or re-
lated visit (70%) to their doctor un-
necessary. Paradis et al27 conducted an
RCT of an anticipatory guidance DVD
shown to 70 parents at the newborn
visit. Scores on parent knowledge, self-
efficacy, and competency measured af-
ter 2 weeks were similar between the 2

groups; however, intervention parents
were less likely to have a sick visit or
other problem-related visit outside of
scheduled WCC visits (39% vs 63%, P =
.01). It is not clear whether this de-
creased utilization was related to a re-
duced need (eg, improved parent
knowledge) or unmet need.

Nonclinical Locations

Two studies examined WCC redesign in
termsof locationof care (Table 3). Other
studies that we reviewed incorporated
home visits into their WCC model (ie,
HS); however, only 1 study used home
visits as its primary location for WCC.
There is a large literature on home

TABLE 4 Other Providers Added to the Well-Child Visit

First author, year Study Design Major Findings

Farber, 200954 Observational study Parent outcomes Intervention
mean (SD)

Comparison
mean (SD)

P value

N = 80 families Total basic needs score (n = 65) 52.4 (7.8) 44.9 (9.0) .001
(50 intervention; 30 comparison) 28.0 (3.4) 20.2 (7.2) ,.001

28.8 (5.0) 25.5 (5.8) .025
Intervention: parent mentoring with
a parent coach to strengthen
anticipatory guidance

Total needs and resources scorea 117.8 (15.9) 96.1 (20.3) ,.001
Total knowledge of nurturing practices

and childrearing beliefsa (n = 65)
0.63 (0.76) 1.50 (1.10) .001

Total resilience score (n = 58) 108.5 (11.0) 101.2 (11.2) .026

Child age: newborn–18 mo
Standardized inventories and instruments,
and chart review

Child Outcomes Intervention
mean (SD)

Comparison
mean (SD)

P value

Expressive vocabulary, mean (n = 40) 83 (9.6) 73 (12.2) .01
Receptive vocabulary, mean (n = 40) 89 (11.6) 79 (12.5) .02

Parent outcomes:
• Adequacy of family needs and

resources
• Parent knowledge of nurturing
practices and childrearing beliefs

• Personal resilience
Child outcomes:
• Immunizations
• Developmental milestones
• Emerging language competency

Downs & Black score (modified): 6

Mendelsohn, 2005,52

200753
RCT Outcomes at 21 mo (Mendelsohn 2005) ANOVA, F statistic P value

Enrolled: n = 150 families (77 intervention;
73 control)

Cognitive development (MDI) F = 5.4 (n = 93) .02

Intervention: an approach to WCC that
adds a child developmental specialist
to the regular well visit from age
2 wk to 3 y

Language development (expressive) F = 2.0 (n = 91) .16
Language development (receptive) F = 1.2 (n = 91) .27

Child age: 2 wk–33 mo; assessments
at 6, 9, 21, 33 mo

Outcomes at 33 mo (Mendelsohn 2007) Intervention
(N = 51)

Control (N = 46) P value

Standardized inventories and instruments,
and video recording

Parenting stress (PSI), % in clinical
range

39 59 .09

Parent-child dysfunction subscale, % in
clinical range

37 48 .40

Outcomes included: Difficult child subscale, % in clinical
range

29 28 1.0

• Maternal depression (CES-D) Maternal depression, % in clinical range 19 26 .61
• Parenting stress (PSI) and subscales Cognitive MDI score, % normal 64 44 .048
• Child cognitive development (MDI) Language PLS-3 score, % normal 31 36 .69
• Language development (PLS-3) Behavior CBCL score, % in clinical range 8 17 .16
• Child behavior (CBCL) Jadad score: 2
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visitation to improve health and well-
being for families with young children;
this literature is reviewed elsewhere.56–60

We focus on studies that examined home
visits explicitly to deliver WCC.

Christ et al37 conducted a controlled
trial of home WCC among military
families for the 2-week well-child visit.
Home visits lasted 60 to 90 minutes,
were provided by an NP, and included
all typical WCC services. The inves-
tigators compared 480 usual care
clinic visits to 150 home visits and
found that maternal perceptions of
visit quality was higher for home visits
(satisfaction with preventive advice
given was 85% vs 65%, P , .05), but
they found no differences in acute care
utilization.

Gance-Cleveland et al38 compared par-
ent-reported child health status, ac-
cess to care, perceptions of care, and
health care utilization for 261 children
aged 3 to 5 years at 2 preschools, 1 with
and 1 without access to a preschool-
based health center that provided WCC.
The preschoolers with health center
access were less likely to have behav-
ioral problems in school (P = .01, esti-
mates not reported), problems getting

care (64% vs 50%, P = .02), and un-
necessary emergency department (ED)
visits (12% vs 22%, P, .001) reported
by parents. However, there were sig-
nificant differences in respondents’
demographics, suggesting that the 2
schools were not adequately matched
on socioeconomics. Parents of children
from the preschool without health
center access were more likely to re-
ceive public assistance (P = .003, point
estimates not reported), to use the free
or reduced lunch program (P , .001),
to have a single-parent household
(P value not reported), and to report
lower educational goals for their chil-
dren (P value not reported).

Nonphysician Providers

Studies of 3 interventions examined the
use of additional providers to enhance
WCC. Thefirst of these interventions, HS,
is a program in which a physician and
child developmental specialist (typi-
cally a nurse, social worker, or early
childhood educator61) provide WCC in
partnership. The program includes
well-child visits conducted jointly or
consecutively by the physician and HS
specialist (HSS), as well as other

services offered by the HSS, including 6
home visits during the first 3 years of
life, a child development telephone in-
formation line, written information on
prevention, and monthly parent group
sessions. In 2009, Piotrowski et al
published a systematic review of the
literature evaluating HS.51 There were
13 articles included in this review, from
1999 to 2007; we have summarized
them in Table 5. Among the 13 articles,
8 analyzed data from a large, national
3-year prospective, randomized con-
trolled and quasi-experimental trial at
15 US sites that evaluated the program
with 5565 newborns.17,39,40,45–49 Three
articles report data from an extension
study at a large integrated health
maintenance organization,41–43 and 2
report findings from residency conti-
nuity clinics that implemented HS as
part of the national program.44,50

Chart review and parent interview at
child age 30 to 33 months revealed that
intervention children were more likely
to have timely well-child visits (eg, 12-
month visit 90% vs 81%, P , .001), be
up-to-date on vaccinations at 24
months (83% vs 75%, P, .001), remain
at the practice for$20 months (70% vs

TABLE 4 Continued

First author, year Study Design Major Findings

O’Sullivan, 199255 RCT Outcomes at 18 mo Intervention % Control % P value

N = 243 teen mothers (120 intervention;
123 control)

Visit attendance for well-baby visits 40 18 .002

Intervention: physician/nurse practitioner
alternating WCC visits; social worker
at 2-wk visit; waiting-room health
education by NP and trained volunteers using
video and slides

Repeat pregnancies 12 27 .003
Return to school 56 55 NS
Infant fully immunized 33 18 .011
At least 1 ED visit for infant care 76 85 NS

Child age: newborn to 18 mo
Parent interview, chart review, and school

attendance
Outcomes:

• Repeat pregnancy rate
• Mother returning to school
• Immunization status
• ED visits

Jadad score: 2

ANOVA, analysis of variance; CBCL, Child Behavior Checklist, CBCL, Child Behavior Checklist; CES-D, Center for Epidemiological Studies-Depression Scale; MDI, Bayley Scales of Infant
Development, 2nd Edition, Mental Development Index; PLS-3, Preschool Language Scale -3; PSI, Parenting Stress Index.
a Higher scores on this scale indicate parenting difficulties.
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57% P , .001), have better parent re-
port of 4 family-centeredness of care
measures (eg, disagreed that clinician
listened to parent; 10% vs 14%, P ,
.001), and have discussed more than 6
anticipatory topics during their visits
(87% vs 43%, P, .001). There were no
statistically significant differences in
hospitalizations or ED use in general,
but intervention children did have
a slightly decreased odds of an ED visit
for an injury-related cause (9% vs 11%,
adjusted odds ratio [AOR] 0.77, 95% CI:
0.61–0.97).17

Intervention parents were less likely to
report using harsh discipline (9% vs
12%, P = .006) and slapping their child
in the face or spanking them with an
object (6% vs 8%, P = .01), and were
more likely to report ignoring mis-
behavior (13% vs 9%, P = .003). In-
tervention parents scored slightly
higher than control parents on a scale
for child aggressive behavior and
sleeping problems (difference of mean
scores, AOR 0.40, 95% CI: 0.06–0.75; AOR
0.20, 95% CI: 0.03–0.36). There were no
statistically significant differences in
parental practices of reading or play-
ing with the child, following daily rou-
tines, or child safety practices. Of those
parents at risk for depression, in-
tervention parents were more likely to
report discussing sadness with their
provider (24% vs 14% P , .001).3

At child age 5.5 years, 2 years after
study completion, 57% of parents
completed another interview, and some
of thesepositivefindingsweremodestly
sustained. Intervention families were
less likely to slap or spank their child
with an object (10% vs 14%, P , .001)
and more likely to use negotiation as
a discipline strategy (60% vs 56%, P,
.05), book sharing with their child (59%
vs 54%, P , .001), and recommended
car restraints (43% vs 47% did not use
a booster seat, P = .01). There were no
differences between the 2 groups in
child health status, developmental

concerns, perceived social skills, fol-
lowing daily routines, hospitalizations,
or ED use.49

Studies also reported clinician per-
ceptions of HS. Overall, clinicians were
satisfied with the program andwith the
role of the HSS with parents.48

Mendelsohn et al52,53 conducted a 3-
year RCT of another intervention that
added a developmental specialist en-
counter to each visit. The level of
training for the specialists is not de-
lineated in the article, but the study
does reference HSS. Children in the
intervention group had twelve 30- to 45-
minute developmental specialist ses-
sions from 2 weeks to 3 years of age.
Visits focused on child development
and included discussion of a video re-
cording of the parent and child en-
gaging in an activity. Investigators
enrolled 150 Latina mothers without
a high school degree and found that at
33 months, intervention children were
more likely to have normal cognitive
development scores (64% vs 44%, P,
.05), but there were no differences at
33 months for language development,
behavioral problems, or eligibility for
early intervention.

The third study, by Farber et al,54 ex-
amined an intervention of parent
coaches to strengthen anticipatory
guidance for 50 Latino and African
American families in Washington, DC.
Parent coaches were not medical pro-
fessionals but had a college degree
in early child development. Parent
coaches met with families at clinic
visits from the newborn through 18-
month visit. Compared with the 30
comparison parents, 35 intervention
parents had better scores on scales for
parenting practices and adequacy of
family resources, but no differences
were detected in child immunization or
developmental status. Intervention
children performed better than the
comparison group on vocabulary
achievement scores for receptiveTA
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(mean score 89 [SD 11.6] vs 79 [12.5],
P = .02) and expressive language (83
[9.6] vs 73[12.2]).

O’Sullivan et al55 reported findings
from an RCT of an intervention of en-
hanced WCC for adolescent mothers.
Although the study did not fit well into
our 3 WCC clinical practice redesign
categories, it used social workers as
an additional provider forWCC (Table 4).
A social worker was included at the
2-week visit to discuss baby care and
family planning; at each well-child visit
through 18 months, mothers received
teaching on infant care and mild acute
illness management in the waiting
room. At the end of the study, in-
tervention mothers (n = 120) were
more likely to still be attending well-
child visits compared with control
mothers (n = 123; 40% vs 18%, P, .05),
but the dropout rate in both groups
was high. Using an intention-to-treat
analysis, intervention group children
were more likely to be fully immunized
at 18 months (33% vs 18%, P = .01);
there was no statistically significant
difference in the proportion of children
in each group with $1 ED visit.

DISCUSSION

This is the first published, peer-
reviewed systematic review of WCC
clinical practice redesign. We found
evidence suggesting improved effec-
tiveness and efficiency for WCC delivery
using group formats for visits, non–
face-to-face formats for anticipatory
guidance, and non–medical profes-
sional providers for anticipatory guid-
ance and developmental and behavioral
services. Studies suggest that these
strategies may potentially have an im-
pact on parents’ experiences with care,
parenting skills and knowledge, and
health care utilization.

Evidence for GWCC suggests that it may
be at least as effective in providing care
as IWCC. Studies demonstrated effi-
ciency for GWCC; parents had longer

visits with more content, but provider
time per patient was not increased.
LongerWCC visits have been associated
with more anticipatory guidance, fam-
ily-centered care, and parent satisfac-
tion.62 Group visits may be led by non–
medical professionals, allowing for
even more efficient use of physician
time.63 In the GWCC studies, a physician
or NP moderated the group discussion.
More studies may be necessary to de-
termine whether these findings are
replicated in GWCC when the facilitator
is not a medical professional.

Evidence for web-based tools for an-
ticipatory guidancewas limited; 2 trials
demonstrated improvements in parent
knowledge, discussion, and action on
anticipatory guidance topics. Lack of
Internet access may be a barrier in
some populations; however, the digital
divide may be narrowing as more low-
income families are gaining access to
the Internet.64

The large HS trial demonstrated im-
portant, although somewhat modest,
improvements in receipt of WCC serv-
ices, positive parenting practices, and
parent experiences with care. Despite
this, its adoption has been limited. In
2010, only 50 sites nationwide were
using HS. The median annual program
cost of $65 500 has proved to be the
greatest barrier to adopting and sus-
taining the program in community
practices.65

Another consideration is whether the
studies’ findings justify the costs of
implementing these clinical practice
redesign tools and strategies. These
include financial costs as well the op-
portunity costs of time, personnel, and
effort in implementing these changes
compared with other practice im-
provements that do not alter the
structure of care. Break-even analyses
and cost-effectiveness analyses may
help practices with these decisions.

Most interventions, except for GWCC,
were designed as an enhancement,

rather than a replacement, for what
takes place in usual care. Web-based
tools provided additional anticipatory
guidance and a way to tailor anticipa-
tory guidance during the visit but did
not replace anticipatory guidance in the
visit. In HS, parents spend between 15
and 30 minutes with an HSS at each
visit,61 with physician time being re-
duced from 18 to 12 minutes.65 For WCC
clinical practice redesign to be sus-
tainable, interventions may need to
demonstrate greater efficiencies in
physician/NP time per patient.

Parent knowledge of mild acute illness
management is a desirable outcome of
anticipatory guidance and can reduce
unnecessary clinical contacts between
scheduled well-child visits. Reduced
utilization for acute care was noted in
several studies; however, other reasons
for decreased utilization (eg, poor pa-
tient-doctor relationship; perceived
poor access) cannot be excluded in
some of these studies.

There are several limitations to con-
sider. We limited our review to peer-
reviewed publications on WCC clinical
practice redesign for children aged
0 to 5; however, there are redesign
tools that are not in the peer-reviewed
literature or that have been described
but not implemented or evaluated.14,18

Some have been used outside of WCC
that might be applicable to child pre-
ventive care,66–74 and some that are
not practice-based could be adapted
for use in a practice setting.75,76 We
omitted tools that did not alter the
delivery of WCC services (eg, handheld
patient records)77,78 and tools that
focused on clinical practice redesign
for only 1 WCC topic; these tools
should be considered in other re-
views. Criteria for defining clinical
practice redesign were somewhat
stringent and limited the number of
articles included. A review with a dif-
ferent set of criteria or fewer criteria
for article inclusion could be helpful
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in giving pediatric practices a broader
range of options for clinical practice
improvements.

Because of the heterogeneity of inter-
ventions and outcomes measured,
ameta-analysiswas not possible. Study
design heterogeneity precluded use of
a single quality assessment tool for all
studies; however, we used the Jadad
scale for RCTs and a modified Downs
and Black checklist for non-RCTs and
observational studies. There is the
possibility of publication bias in which
studies of interventions with negative
results never make it to the peer-
reviewed literature.

Despite these limitations, this review
has important implications for child
preventive care. First, many WCC clini-
cal practice redesign tools examined in
this review are also more broadly part
of efforts to transform practices into
patient-centered medical homes.79–81

Group visits, non–face-to-face formats,

and additional providers for WCC can
increase accessibility, comprehensive-
ness, and family-centeredness of care
(key elements of the medical home).
Practices working toward a trans-
formation into patient-centered medi-
cal homes can consider implementing
WCC redesign strategies that have
demonstrated some promising, albeit
preliminary, results for WCC delivery.

Next, there are several provisions of the
health care reform law that make WCC
clinical practice redesign a timely
proposition for primary care practi-
ces.82 The Affordable Care Act includes
the Centers for Medicare and Medicaid
Services Innovation Center, which will
investigate new service delivery and
payment models, and the Prevention
and Public Health Fund, which provides
mandatory funding for prevention and
wellness programs.

Finally, despite promising evidence for
these interventions, they have not been

widely adopted. In a recent study ex-
amining health plan leaders’ views on
WCC clinical practice redesign, partic-
ipants reported a lack of incentives for
practices and health plans to invest in
WCC clinical practice redesign. Fur-
thermore, some states require Medic-
aid and Children’s Health Insurance
Program–contracted plans to report
on a set of quality measures that
reward the number of face-to-face
well-child visits and inadvertently dis-
courage the use of non–face-to-face
strategies.83

There are promising tools and strate-
gies for WCC clinical practice redesign
that may be ready for larger-scale tri-
als. Future directions for research in-
clude reporting intervention costs and
potential cost savings and a commonly
defined set of child and parent out-
comes to help researchers build ca-
pacity for comparative studies across
interventions.
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