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Abstract
New care delivery models call for integrating health services to 
coordinate care and improve patient-centeredness. Such mod-
els have been embraced to coordinate care with evidence-based 
strategies to prevent obesity. Both the Special Supplemental 
Program for Women, Infants and Children (WIC) Program and 
pediatricians are considered credible sources of preventive 
guidance, and coordinating these independent siloes would 
benefit a vulnerable population. Using semistructured focus 
groups and interviews, we evaluated practices, messaging, 
and the prospect of integrating and coordinating care. Across 
Pennsylvania, WIC nutritionists (n = 35), pediatricians (n = 15), 
and parents (N = 28) of an infant or toddler participated in 
2016. Three themes were identified: health assessment data 
sharing (e.g., iron, growth measures), benefits and barriers to 
integrated health services, and coordinating care to reduce 
conflicting educational messages (e.g., breastfeeding, juice, 
introduction of solids). Stakeholders supported sharing health 
assessment data and integrating health services as strategies to 
enhance the quality of care, but were concerned about security 
and confidentiality. Overall, integrated, coordinated care was 
perceived to be an acceptable strategy to facilitate consistent, 
preventive education and improve patient-centeredness.
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INTRODUCTION
Novel delivery models have been conceptualized 
with the promise of improved patient-centered care 
and health outcomes. The Chronic Care Model 
[1] advanced the concept of connectivity among 
community and clinical health services to improve 
patient-centered care. More recent models such as 
the Culture of Health Action Framework [2], devel-
oped by the Robert Wood Johnson Foundation, 
embrace this concept with the goal of health equity 
by making optimal health a public value shared 
equitably across a diverse country. One component 
of this Action Framework calls for strengthening 
integration of health services and systems (e.g., pub-
lic health, clinical, and social services), particularly 
for the most vulnerable populations that rely upon 

services to meet basic needs [3]. In this vein, we 
explore how the Special Supplemental Program for 
Women, Infants, and Children (WIC), administered 
by the United States Department of Agriculture 
since 1974 and a widely utilized public health ser-
vice, could be integrated with clinical services to 
coordinate preventive care with evidence-based 
strategies and improve patient-centeredness for early 
childhood obesity prevention.

Despite initiatives to reduce childhood obesity, 
1 in 10 infants and toddlers are affected, with rates 
higher for economically disadvantaged children, 
placing them at increased risk for later obesity [4, 
5]. For successful, patient-centered obesity preven-
tion, integration of providers (i.e., public, mental, 
and behavior health), community and social ser-
vices, and health care delivery systems via data 
exchange and information sharing strategies is an 
under-explored strategy [6]. Achieving integra-
tion and coordination would break down siloes to 
improve health outcomes, offer a comprehensive 

Implications
Practice: Integrated delivery models that elec-
tronically share patient-level data to coordinate 
care across sectors is an acceptable strategy 
among patients, providers, and public health 
professionals.

Policy: Health disparities among vulnerable 
populations may be reduced when clinical and 
public health services recognize their mutual 
roles in prevention, share data, and coordinate 
patient-centered care.

Research: Future research should be aimed at 
identifying the process for delivering integrated 
care and the impact of such care on preventive 
practices and health outcomes.
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acknowledgement of the patient’s context, and 
reduce duplication and inefficiencies. This concept 
has been primarily applied to clinical settings (e.g., 
general physicians, specialists, and insurance), but 
a broader view extends it to public health settings, 
such as WIC [7].

Mothers of infants enrolled in WIC receive nutri-
tion education and obesity prevention care at similar 
time points in two distinct settings: public health 
and clinical healthcare. Both WIC nutritionists and 
pediatricians collect anthropometric and behavioral 
measures to evaluate nutritional status and growth 
and provide education during routine visits. WIC is 
required by law to complete assessments of height, 
weight, BMI percentile, hemoglobin, and dietary 
intake [8]. In comparison, pediatricians are recom-
mended to deliver anticipatory guidance based on 
their physical (i.e., height, weight) and behavioral 
(i.e., dietary) assessments to promote healthy growth 
and prevent obesity [9, 10].

There are seemingly many opportunities for data 
sharing and coordinated care to support and edu-
cate parents on appropriate child growth, feeding 
practices and styles, and parenting; however, re-
search suggests that educational messages conflict 
and the roles of various health professionals are not 
mutually understood [11–13]. Even though WIC has 
a regulatory responsibility to coordinate with other 
health services [8] and the American Academy of 
Pediatrics (AAP) has called for coordination of 
services between WIC and healthcare organiza-
tions [14, 15], there is limited evidence of coord-
ination. Barriers to coordination of care include 
limited resources and a lack of understanding of the 
other entity [16] but stakeholders’ views regarding 
the value of integrating and coordinating care are 
unknown.

The success of coordination of care depends on 
awareness and acknowledgement of roles, identi-
fication of supportive organizational climates for 
change, and appreciation for potential reciprocity of 
services to improve patient-centeredness and health 
outcomes. The goal of this research is to evaluate 
how WIC nutritionists, pediatricians, and parents 
perceive current practices, preventive, educational 
messaging across settings and their views on how 
integration and coordination could affect care. The 
impressive cross-sector reach between WIC and the 
pediatric clinical setting and potential of integrating 
and coordinating care is underscored. During this 
critical development period for obesity prevention, 
more than half of the U.S. infants and a third of chil-
dren under 5 years of age participate in WIC, and 
nearly two-thirds of children receiving Medicaid re-
ceive annual well child visits [17, 18]. The study will 
provide insight to stakeholder perceptions regarding 
a new delivery model for a vulnerable population 
that may be applicable across the USA to benefit the 
health of young children.

METHODS

Participants
Participants were WIC nutritionists, pediatricians, 
and parent/guardians in the central Pennsylvania 
area. A  convenience sample of WIC nutritionists 
were recruited during a regularly scheduled state 
agency meeting, representing 24 local WIC agen-
cies, of which 100% agreed to participate (N = 35). 
A convenience sample of pediatricians (N = 35) were 
sent emails and study information; 43% consented to 
participate (N = 15). Electronic health records were 
used to identify eligible parents/guardians (herein-
after, “mothers”) (N = 347) to be mailed an opt-out 
letter. Eligible criteria for mothers included (a) hav-
ing a child aged birth to 24 months, (b) receiving 
care from a pediatrician in Geisinger Health System 
(GHS), and (c) participating in the Pennsylvania 
WIC program. After the opt-out period expired, 
trained research staff contacted mothers (N = 251) 
by phone to provide more details about the study, of 
which 28 mothers consented to participate. All par-
ticipants were English speaking. Recruitment and 
data collection took approximately 4  months and 
occurred until data saturation was reached.

Moderator’s guide
A mixed methods approach consisting of semi-struc-
tured focus groups (WIC nutritionists) and inter-
views (pediatricians and mothers) were used to 
elicit broad themes related to the study aims. This 
approach allowed participants to discuss their views 
without introducing potential bias and allowed 
the moderator/interviewer to ask clarifying and/or 
related questions based on responses. The questions 
used in the guides are listed in Table 1. The moder-
ator’s guide was informed by integrated [19] (e.g., 
WIC item 2, Pediatrician item 3, Mother item 4) and 
coordinated care principles [7] (e.g., WIC item 3, 
Pediatrician item 2, Mother item 2) and adult learn-
ing theory [20] (e.g., Pediatrician item 4, Mother 
item 3) to identify key concerns and conflict points 
to address in an intervention designed to optimize 
integration, coordination, and learning. The study 
team developed initial moderator guides that were 
peer-reviewed by the state WIC agency, the Institute 
for Healthy Childhood Weight (AAP), pediatricians, 
and a GHS patient advisory panel. Their collective 
feedback was used to refine the moderator guides 
before pilot testing with representatives from the 
three target audiences to assure that each guide 
would elicit the perspective of each group on core 
topics.

Procedures
Focus groups were conducted with WIC nutritionists 
following an annual professional meeting to optimize 
participation. All moderators and note takers were 
trained and had experience working with the target 
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Table 1 | Focus group guides for WIC nutritionists and interview guide for pediatricians and mothers

Focus Group Guide for WIC Nutritionist

1.	In your experience, what specific feeding/nutrition messages do you find difficult to talk about or that your clients tend to resist 
the most? Why?

2.	How useful would it be to be able to see the feeding/nutrition/parenting messages that the PCP delivered to your client? Discuss 
why/why not.

3.	Describe a time when your client told you that the nutrition/feeding information you gave them conflicted with what the primary 
care provider told them.

	 a) Is that something you tend to hear from your clients?
	 b) What did you do, if anything, to resolve the conflict in information?
4.	What concerns do you have with PCPs and WIC nutritionists electronically sharing child data?
	 • Prompts

	 o Impact on WIC staff/workflow
	 o Feasibility of providing/receiving data in a timely manner
	 o Breach of confidentiality
	 o Data security

5.	What are some of the potential barriers to coordinating care between you and PCPs?
	 • Prompts

	 o Limited time available to convey messages
	 o Different sources of information
	 o Different background training and inherent skills
	 o Limited (human/technology) resources
	 o Lack of parent interest

Interview Guide for Pediatricians

1.	What kinds of nutrition/feeding messages do you deliver to mothers that might conflict with WIC guidance?
	 • Prompt: Juice
2.	Describe a time when the patient’s mother told you that the nutrition or feeding information you gave them conflicted with what 

the WIC nutritionist had told them.
	 a)What, if any, steps did you take to resolve the conflict in information?
3.	How useful would it be to you to see WIC feeding/nutrition/parenting data in the child’s EHR? Use a scale of 1 (not at all use-

ful)-10 (extremely useful) to quantify your response and describe your rating.
4.	Describe how, if at all, you would find value in having the WIC feeding/nutrition/parenting data in the child’s EHR?
	 • Prompts

	 o Time saver; if already know topic discussed at WIC then can discuss something else
	 o The PCP could reinforce nutrition education/messaging with confidence

5.	What type of information, if any, do you think would be useful to export from the child’s EHR to the WIC clinic so that WIC knows 
what has been communicated in clinical care?

	 • Prompt: Feeding/nutrition/parenting messages
	 o Type of infant formula recommended/amounts/frequency
	 o When to introduce solids/type of solid food (e.g., cereal, vegetables, etc.)
	 o Avoiding juice, television
	 o How to soothe a fussy baby
	 o How to establish a sleep routine

	 • Prompt: Clinical evidence of nutrition risk
	 o CBC rather than Hemoglobin only
	 o Anthropometric measures
	 o Food allergies/intolerances
	 o Failure to Thrive; feeding disorder; metabolic diseases; reflux

6.	How frequently should the child’s data be shared between these two settings?
7.	What concerns do you have about the feasibility of electronically sharing child data?
	 • Prompts

	 o Impact on clinical workflow
	 o Feasibility of providing/receiving data in a timely manner
	 o Breach of confidentiality
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audience. Moderators read the questions and asked 
participant(s) to discuss the responses and an assist-
ant managed the audio recording and note taking. 
Seven focus groups with 4 to 7 participants were con-
ducted and lasted between 60 and 90 min. Breakfast 
was available before and during the focus groups.

Interviews of mothers and pediatricians were 
conducted by telephone to optimize convenience 
for the participant by a moderator with experience 
conducting phone interviews. The moderator read 
questions from the guide and provided prompts 
to the participant to elicit further detail as needed. 
Interviews were recorded and lasted 15 min, on aver-
age. Mothers received a $25 gift card for their partic-
ipation. Verbal, implied consent was obtained from 
each participant at the beginning of the focus group 
or interview. The Institutional Review Board at GHS 
approved study procedures.

Analysis
For demographic variables, descriptive statistics 
were calculated using SAS version 9.4 (SAS Institute 
Inc., Cary, NC). Focus groups and phone interviews 
were transcribed verbatim. Transcripts were ana-
lyzed using thematic analysis, a process that involves 
six phases including familiarization with the data, 
generation of initial codes, searching for themes, 
reviewing themes, naming themes, and producing a 
final report [21]. First, six researchers independently 
read and open-coded a subset of the transcripts to 
generate initial codes. Next, the study team met to 
discuss the codes for consistent interpretation, com-
pared codes to reduce redundancy, and sorted codes 
into tentative categories. Transcripts where then 
imported into NVivo 8.0 (QSR International PTY 
Ltd.) for three researchers to independently code the 
data. Through discussion, the study team resolved 
all coding discrepancies, reached consensus on the 
underlying meaning of the codes, merged categories 
to tentative themes, identified quotes relevant to 
each theme, and named themes to produce findings. 
Overall, qualitative data analysis was inductive and 
followed the constant comparative method [22].

RESULTS

Sample
WIC nutritionists, pediatricians, and mothers —par-
ticipated. WIC nutritionists were primarily white 
(94.3%) and not Hispanic or Latino (97.1%), had 
at least a bachelor’s degree, and 90.9% reported a 
family income greater than $40,000. Pediatricians 
were primarily white (88%) and non-Hispanic or 
Latino. Per Census 2015 data, communities where 
mothers were recruited from were primarily white 
(94%) and non-Hispanic or Latino (96.5%).

As shown in Table  2, three major themes 
emerged that provided support and considera-
tions for pursing the integrated, coordinated care 
between WIC nutritionists and pediatricians: (a) 
Health Assessment Data Sharing: Iron and Growth; 
(b) Benefits and Barriers to Integrated Health 
Services; and (c) Coordinating Care to Reduce 
Conflicting Educational Messages: Breastfeeding, 
Juice, Introduction of Solids.

Health assessment data sharing: iron and growth measures
The first theme to emerge was the lack of sharing 
and communication of health data, specifically 
regarding two issues identified as subthemes: iron 
and growth measures. Hemoglobin values to assess 
iron status and anthropometric data to assess growth 
were not shared between WIC and pediatricians, a 
situation that created frustration and decreased work-
flow efficiencies (Table 2). Across WIC nutritionists, 
pediatricians, and mothers, there were reports that 
the results and standards for hemoglobin tests con-
ducted by WIC were not directly shared with clin-
ical settings, which led to additional assessments. 
Pediatricians raised concerns about the accuracy 
of the WIC finger stick method used to assess iron 
status, indicating that venous specimens are more 
reliable than capillary samplings. Regardless, pedi-
atricians indicated that documented WIC hemoglo-
bin results were rarely available and instead verbally 
reported by the mother. To resolve assessment con-
flicts, some pediatricians ordered an additional 

Interview Guide for Mothers

1.	Describe a time, if any, when the nutrition or feeding information you received from your primary care provider was different than 
the advice that you received from your WIC Nutritionist.

2.	Describe a time, if any, when the parenting information you received from your primary care provider was different than the ad-
vice that you received from your WIC Nutritionist.

3.	If you have received different information, did you tell either the WIC nutritionist or your child’s primary care provider that they 
had given you information that differed from other information you had received?

	 a) Who did you tell?
	 b) What was their reaction?
4.	What, if any, concerns would you have about your child’s primary care provider and your WIC nutritionist sharing information 

about your child’s health?
5.	What, if anything, would you NOT want them to share with each other about your child?
CBC complete blood count; EHR electronic health record; PCP primary Care Provider; WIC Women, Infants, and Children Program.

Table 1 |  Continued
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Table 2 | Sample of independent quotes within each of the three identified themes or subthemes related to integrating and coordinating care 
between WIC nutritionists and pediatricians

Theme 1. Health Assessment Data Sharing

Iron
“What we see is low hemoglobin is not seen as low hemoglobin at the doctor’s office. It has to be a 9 or below 9 before they 

would do any intervention, when we start intervention at 10.9.”—WIC Nutritionist

“They [Parents] would always tell me that WIC checked their hemoglobin and it was normal and I would ask them the number and 
they wouldn’t know. And I’d have no way of knowing that because I can’t share data with WIC. And I have to repeat it and par-
ents are not happy about it.”—Pediatrician

“So they’re getting, I feel, inaccurate information more than not, so if they were to share that information it’d be done we wouldn’t 
have to worry about ok he just had his blood drawn at the doctor’s office now we have to go to WIC two weeks later and they 
have to prick his finger for his iron.”—Mother

Growth
“They’ll [Mothers] say, ‘well my doctor’…we might be talking about the weights on the charts so then they might say, ‘well the doc-

tor always has a different percent or different number’ than we have so then they would sometimes listen to the doctor instead 
of us. And sometimes I’ll get like a little offended, cause we might say they’re overweight but according to the doctor they’re 
okay.”—WIC Nutritionist

 “…I don’t know what that is, you know if we just have, if we’re using the same growth curves or not or what is, what is the scale, 
but I notice that too. We have parents coming in saying they’re underweight but they’re not, you know. Or they’ll have a four-
month-old and they’ll say well they weigh too much for their height, and I’m like well they’re four months.”—Pediatrician

“The doctor was telling me always make sure feed him when he’s hungry because just because he was big when he was born 
doesn’t mean there’s something wrong with his growth, and being 18 months now he’s doubled his weight, he’s pretty much 
tripled his length and he’s healthy as can be. To where the WIC office does suggest smaller portioning and everything and…that 
I’m not feeding him these jumbo plates of anything.”—Mother

Theme 2. Benefits and Barriers to Integrated Health Services

Benefits
“Sometimes you can explain the same thing the doctor said, but in a different way and the mom will just thank you, because you 

brought it to her level, and so it’s the same message, but explained in a different way.”—WIC Nutritionist
“if the WIC feels okay mom is doing a good job, I want to know the mom is doing a good job so I don’t have to again like you know like 

give her a positive reinforcement you’re doing a great job, but you know I can concentrate more on like something else.”—Pediatrician
“You know we can use that to kind of bolster you know the recommendations. Because I think if they hear it from enough places, 

different places, and it’s pretty much consistent then they’re gonna follow through.” - Pediatrician
“I don’t think that would bother me at all because then they could learn from each other and hopefully… they can get on a system 

that works and collaborates with both and then they’d be on the same page.”—Mother

Barriers
“And not to make the process and burden on the client too like if this appointments gonna take longer and we’re you know [be] 

sharing information you know we already hear from the clients that they feel they’re already at WIC too long so you know 
I wouldn’t want it to burden them”—WIC Nutritionist

“The thing is that you know, we want the information from the doctor if it’s helpful to us, but they don’t necessarily want our 
information I don’t think, I mean they hold all the information they need. They don’t really want anything from us, so what’s the 
likelihood that they would be waiting on our information you know?—WIC Nutritionist

“I think from a workflow perspective, um if the WIC information was not in the pediatricians, like if it’s not in the same database…
and I had to log in and review notes in a different system, um that would take more time.”—Pediatrician

“I think that the more people who are able to get into an electronic medical record the more concern there is for HIPAA 
violation”—Pediatrician

“Like, ok if [child], let’s just say, had to go get stitches or something, God forbid. And like I don’t think that’s information that they 
have to share with WIC.”—Mother

Theme 3. Coordinating Care to Reduce Conflicting Educational Messages

Breastfeeding Support
“the doctor, we have a good pediatrician, a really good pediatrician, but he tells mom’s breastfeeding is disgusting, and they do be-

lieve him, and they think what he says is true!”—WIC Nutritionist
“if the doctor’s telling them to um stop breastfeeding and we’re trying to encourage them… what they’re doing is correct you know 

um those are um sometimes difficult cause we’re conflicting with what maybe they’re hearing from the doctor”—WIC Nutritionist
“breastfeeding information can be very conflicting, we have one physician who wants all breastfeeding women to supplement with 

formula, um that same physician recommends that [babies] wean at six months”—WIC Nutritionist
Provision of Juice
“It makes it very difficult sometimes um they [Pediatricians] don’t like us giving any juice at all, and every change we’ve made 

they’ve come up with a reason why it wasn’t a good change and so they’re very difficult to deal with.”—WIC Nutritionist
“I think the fruit juice is provided by WIC, and I think a lot of people believe, families believe at least, a lot of my families believe 

that it’s a healthy thing. So that’s the big thing that I’m pretty anti-fruit juice”—Pediatrician
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laboratory test (Table 2), which frustrated mothers 
and pediatricians due to the burden on the child 
and workflow inefficiencies.

The second subtheme emerged regarding a lack 
of data sharing and resultant conflicts across WIC 
nutritionists, pediatricians, and mothers regarding 
assessment and communication of child growth 
(Table  2). Every stakeholder group reported that 
child weight measures were conflicting between the 
two settings. Parent confusion about child growth 
status may be attributed to different measurement 
techniques, and use of different child growth refer-
ences/standards between WIC and clinical settings. 
In regards to growth, mothers reported that they 
trusted the pediatrician more than WIC and may 
disregard WIC nutritionists’ assessment and pre-
ventive counseling.

Benefits and barriers to integrated health services
The second identified theme related to benefits and 
barriers of integrating health services between WIC 
nutritionists and pediatricians. Across stakeholder 
groups, integration was perceived to offer the bene-
fit of being a means to resolve communication 
breakdowns and more easily identify and address 
gaps in parent knowledge to boost the impact of pre-
ventive care (Table  2). WIC nutritionists reported 
sharing health data would allow them to identify 
what the parent misinterpreted from the physician 
and explain the point from a different perspective 
(Table  2). Pediatricians reported that integrat-
ing services with WIC would have many benefits, 
including identification of WIC participants, having 
a record of WIC educational messages, and limiting 
the amount of hear-say information from the mother. 
Pediatricians perceived the opportunity to briefly 
boost the educational message already provided by 
WIC and/or discuss novel topics in detail. In turn, 
pediatricians reported being consistent with WIC 
might facilitate parental adoption of recommenda-
tions. Mothers also thought the integration of health 
services would reduce the burden of transporting 
health information, such as immunization records, 
between the two settings (Table  2). In addition, 

mothers were hopeful that integration would lead to 
improvements in their child’s care, since both pro-
viders would have more information to make more 
efficient and effective care decisions.

Despite the numerous benefits, barriers to inte-
grating health services were identified within stake-
holder groups. WIC nutritionists reported that 
integration would have to be an efficient, confi-
dential process that would not increase the amount 
of time mothers spend in the clinics (Table  2). 
Similarly, pediatricians expressed concerns about 
data quality and privacy. Clinical notes may not 
be helpful to WIC and electronic record systems 
may not be interoperable, thus requiring additional 
documentation time or limiting the ability to share 
data confidentially. Mothers expressed that they 
would not want the pediatrician to share certain 
information, such as personal health conditions 
(e.g., circumcision problems) or accidents (e.g., 
stitches, burns) with WIC. However, mothers were 
comfortable with WIC sharing all their data with the 
pediatrician. Lastly, even though WIC nutritionists 
viewed shared health assessment data as valuable, 
they were unsure if the pediatrician would share 
this perspective. Counter to this concern, all but 
one pediatrician identified value in integrating with 
WIC to enhance preventive health services, particu-
larly for children at nutrition risk.

Even though all stakeholders perceived that 
integrating health services between WIC and pedi-
atricians would be of benefit to patient-centered 
preventive care, barriers were identified related to 
developing a way to securely and efficiently transfer 
the appropriate data. Concerns about transiency 
among the vulnerable population were noted by 
WIC and pediatricians as a potential limiting factor 
to the impact of integrated, coordinated care.

Coordinating care to reduce conflicting educational messages
The third theme identified was conflicting educa-
tional messages, which had three subthemes: breast-
feeding support, provision of juice, and introduction 
to solids. These subthemes emerged as an issue 
of conflict within at least one stakeholder group 

“I don’t recommend juice for any of my patients, regardless of where they are on the growth curve. Um and I think some of the 
nutrition that WIC provides and the advice that they give often includes juice. Um even if  it’s a recommended like small volume 
that WIC offers. Um I, I disagree with that recommendation.”—Pediatrician

Introduction to Solids
“Mom will not start solids before four months, so we’re following up with that, and she’ll say “well no we started that last month 

because he was, you know, taking too much formula and the doctor said it was fine.”—WIC Nutritionist
“WIC is telling them to introduce solids is much earlier stage than what the American Academy of Pediatrics guidelines are. So, um, 

some of them are starting to get cereal and baby food at 3 ½ months or 4 months of age where the AAP is pushing more toward 
6 months and they are telling me that this is what WIC has been giving us.”—Pediatrician

“My doctor had told me to start giving him cereal at night, where WIC was pretty much, you know pretty stern against him having 
cereal until um he was 6 months. But I think he was about three months when the doctor said go ahead, you know, ‘it’s not 
going to hurt him, go ahead and give him a little bit at night so he’ll sleep more.”—Mother

AAP American Academy of Pediatrics; WIC Women, Infants, and Children Program.

Table 2 |  Continued
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whereas the group perceived that integrated and 
coordinated care between WIC and pediatricians 
could reduce conflict.

The WIC nutritionists reported that pediatricians 
did not provide support or helpful information to 
breastfeeding mothers (Table  2). When mothers 
faced breastfeeding problems, the WIC nutrition-
ists reported that pediatricians did not aid, and 
often encouraged cessation of breastfeeding and/
or addition of formula. Pediatricians reported that 
WIC’s provision of juice and messaging around 
juice conflicted with their advice of limiting or 
excluding juice from infant diets. This was a source 
of frustration among pediatricians as providing eas-
ier access to juice directly conflicts with their educa-
tional messaging. Every stakeholder group reported 
inconsistencies between the two settings regarding 
recommendations for when to introduce solids to 
infants. Pediatricians indicated that standard guid-
ance is to advise mothers to wait until 6 months of 
age to introduce solid foods, but mothers told them 
that WIC instructed them to start solid foods earlier. 
Conversely, some pediatricians reported that flex-
ibility with the 6-month guideline was appropriate 
for some infants and guidance should be tailored 
to individual infants; whereas, they perceived WIC 
was less flexible. Mothers noticed these mixed mes-
sages, which could lead them to feed their infants 
solid foods earlier than AAP recommendations.

WIC nutritionists, pediatricians, and mothers 
reported that educational messages provided at 
WIC appointments and well child visits conflict, 
which could impede the adoption of healthy behav-
iors. A consistent educational curriculum with inte-
grated communication across settings could reduce 
conflict, improve patient-centeredness with tailored 
care, and improve the adoption of health promoting 
behaviors.

DISCUSSION
The WIC nutritionists, pediatricians, and mothers in 
this study were candid about the miscommunications 
and conflicts between WIC and healthcare settings, 
positive about the potential benefits of integrating 
and coordinating care between these settings, and 
insightful regarding the potential barriers to imple-
menting this practice. From the discussions, three 
themes and subthemes were identified that provide 
evidence, support, and future direction for pursuing 
integrated, coordinated care between public health 
and clinical settings. The themes that emerged from 
the focus groups and interviews included (a) health 
assessment data sharing; (b) benefits and barriers to 
integrated care; and (c) coordinating care to reduce 
conflicting educational messages.

Potential solutions to integrate and coordin-
ate care between WIC and pediatricians would 
be characterized by data exchange and informa-
tion sharing built around care activities including 

communication between involved parties; a gov-
ernance structure with cross-sector representation 
to ensure an understanding of roles, scope of 
practice, assessment methods, and regulatory or 
reference standards; and a shared yet dynamic 
educational curriculum that could be modified to 
reflect patient-centered needs. Our results provide 
a foundation for integrating and coordinating care 
between WIC and pediatricians, which both pro-
vide essential care to vulnerable infants, toddlers, 
and children. Enhancing patient-centered preven-
tive care may be highly beneficial for this population 
that experiences economic disparities, food insecu-
rity, and a need for supplemental food and nutrition 
education to promote adequate but not excessive 
intake of nutrients and appropriate growth [17].

Several facets of the healthcare system have 
applied and shown care coordination can be suc-
cessful in improving patient-centered care, quality of 
care, and health outcomes [6, 7, 23] while literature 
is sparse regarding integration. We found no litera-
ture examining outcomes of integration or coordi-
nated care on early obesity prevention. Further, care 
coordination literature related to lifestyle behaviors 
has been limited to training and referral activities [6] 
and has not included broad-scale entities external to 
clinical settings, such as WIC, a critical gap given 
the prominence of community in the Chronic Care 
and Obesity Care Models [1, 24] The Integration 
Framework for the Prevention and Treatment of 
Obesity [25] proposes identifying an integrator 
to serve the functions of leadership, engagement 
of cross-sector partners, facilitation of goals and 
metrics, awareness of community resources, etc. 
Coalitions or large integrated health care systems 
invested in population health management have 
and could play this role, which often requires 
long-term and sustained resources to realize desired 
health outcomes and reductions in economic risk or 
financial gains, if applicable [25]. In contrast, the 
Culture of Health Action Framework [3] indicates 
organizational work force staffing as a path to ensur-
ing cross-sector collaboration.

Absent from each of these approaches to inte-
gration is the explicit description of care coordin-
ation detailing how data exchange, information 
sharing, and communication would occur at the 
point of care in public health and clinical settings. 
Implementation lessons in interoperability, security, 
and organizational divides regarding data ownership 
and use can be garnered from large-scale data infor-
mation exchange projects [26, 27]. Interinstitutional 
agreements that describe collaborative processes 
with shared organic leadership could serve the func-
tion of an integrator without formal identification of 
leaders or new administrative staff. National policy 
that supports collaboration between public health 
and medicine as a driving force to initiate plan-
ning activities toward the vision of integrated and 
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coordinated care needs to be flexible, but research 
is needed to identify effective and efficient methods 
for data exchange and communication.

Integrating and sharing health data between 
WIC and pediatric clinical settings has potential 
to improve assessments, decision-making, and pre-
ventive education or counseling regarding child 
growth while reducing parent/guardian confusion 
and improving quality of care. Preparations for data 
sharing should include cross-sector training to pro-
mote awareness and acknowledgement of the scope 
of practice, assessment methods, and reference 
standards used in each setting. Specifically, WIC 
nutritionists and pediatricians expressed that not 
knowing the other’s cutoff values for hemoglobin or 
the reference growth chart utilized contributed to 
their mutual loss of confidence regarding care in the 
other setting. This may be most problematic for chil-
dren with obesity, since their parents often do not 
recognize their child as having an unhealthy weight 
status [28]. Use of different standards in the two set-
tings may not be the whole problem, however, and 
inconsistencies may also be due to differences in 
assessment method, equipment, and the time lapse 
between measures. Future research should examine 
whether communication of both the standards and 
procedures used for laboratory and anthropometric 
data between WIC and pediatricians facilitates 
consistent assessments and decision-making and 
minimizes inefficiencies in workflow attributed to 
unnecessary testing.

Our findings align with the most cited benefit 
of care coordination: having all stakeholders on 
the same page. The first benefit of communication 
between WIC and pediatric clinical settings would 
be additional opportunities to provide parents more 
opportunities to ask questions and clarify educa-
tional messages. A  communication system would 
also need to clearly indicate that a family is enrolled 
in WIC, an item that is not routinely captured in 
electronic health records; thus, providing an access-
ible resource that the pediatrician could utilize to 
facilitate lactation support or assistance with child 
feeding issues. Having a shared educational curric-
ulum and a record of what messages a patient has 
received could reduce reliance on unverifiable, indi-
rect information provided by the parent. Therefore, 
coordinating care would also reduce the perceived 
conflict between the two settings and decrease the 
burden on parents to transport information. This 
would make the visits more efficient and effective by 
allowing providers to spend more time on priority 
topics and reduce duplicate assessments and tests.

The cited barriers to integrating and coordinating 
care between WIC and pediatric clinical settings 
could be addressed with health information technol-
ogy (HIT) solutions. Secure and confidential health 
information exchange, conforming to the rules of 
HIPAA, has been demonstrated, suggesting that this 
can be achieved between clinical and public health 

services [7, 29]. Furthermore, HIT can assist provid-
ers in integrating standardized procedures and rec-
ommendations into their workflow while improving 
patient care [30] and health outcomes while remain-
ing acceptable to patients [31]. With care coordin-
ation occurring in the healthcare setting, there are 
models in place to inform a system that would allow 
communication and data sharing between WIC 
nutritionists and pediatricians although flexible gov-
ernance solutions should be mutually identified and 
practiced with continuous attention to internal fac-
tors (e.g., time) and external factors (e.g., economic 
costs) [26, 27].

One strength of the study is the inclusion of the 
stakeholders that would be directly engaged in 
the practice of integrating and coordinating care 
between public health and clinical settings. The 
study, however, has several limitations. The racial 
and ethnic diversity of mothers is unknown, limited 
to one health care system and one state, and mixed 
qualitative methodologies wsere utilized, all factors 
that limit the generalizability of the findings.

Strategies to integrate and coordinate care 
between WIC and pediatricians were viewed pos-
itively to improve patient-centeredness, decrease 
confusion, and reduce care inefficiencies. Since the 
integration and coordination of care between pub-
lic health and clinical settings is uncommon, there 
are barriers that need to be considered and thought-
fully resolved. Developing a system for integrating 
and coordinating care and communication between 
these two settings could effectively and efficiently 
decrease conflict in messaging while increasing dose 
and frequency of reinforcement to impact parent 
and child health behaviors. Thus, future research is 
needed to examine the integration and coordination 
of care between public health and clinical settings on 
the care of children, stakeholders’ perceptions, and 
health outcomes.
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