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Background

A child’s early learning and language environment is an 
important, yet historically overlooked, social determi-
nant of health.1-4 Poverty and toxic stress in early child-
hood are major barriers to optimal cognitive development 
and significant contributors to disparities in cognitive 
abilities and achievement later in life.5,6 These systemic 
inequities are striking; fewer than half of the children 
growing up in low-income families are ready for school 
by the age of 5 years, compared with 75% of children 
raised in higher-income families.1

Within the pediatrics profession, there is a growing 
understanding that the early learning environment is 
essential to optimal brain development and school readi-
ness.6,7,8-11 In fact, the American Academy of Pediatrics 
(AAP) Agenda for Children in 2017 designated “early 
brain and child development” as an integrated health 
priority, emphasizing the role of pediatricians on the 
issue.12 Additionally, authors in the fields of both pediat-
rics and public health have recognized the substantial 
impact of poverty on early brain development and have 

called for policies and programs to reduce disparities in 
cognitive development.1,6

Research suggests that parent-directed language 
interventions in lower SES populations may have a posi-
tive impact on both the quality and quantity of parent-
child talk.13 Importantly, parental knowledge of early 
childhood development has been shown to predict par-
ent-child interaction and, in doing so, mediate the impact 
of socioeconomic status (SES) on the early language 
environment and subsequent cognitive development of 
children.2,14 For example, in a recent study of 173 par-
ents from low SES backgrounds, those who had more 
knowledge of infant development during their child’s 
1-week newborn visit were significantly more likely to 
exhibit behaviors known to foster social-emotional and 
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cognitive growth at 9 months.15 This highlights the 
importance of early parental education and the potential 
role of anticipatory guidance on cognitive and language 
development during pediatric well-child visits.

Pediatric providers are uniquely well positioned to 
counsel parents on the importance of talk and interaction 
in language and brain development.16 Particularly for 
parents of low SES, pediatric providers are the primary 
source of guidance related to child rearing and develop-
mental milestones.15 The AAP recommended well-child 
visits are a crucial touchpoint for providing meaningful 
information to parents related to cognitive development, 
particularly the 6 well-child visits that occur within the 
first 12 months.

Yet traditional anticipatory guidance given during 
well-child visits is focused primarily on newborn care, 
physical growth, and injury prevention and not early 
learning and language environments.17 A recent survey 
of parents in Chicago-area Federally Qualified Health 
Centers (FQHCs) revealed that only 1 in 10 providers 
discuss how infants learn at the 1-month well-child visit. 
This paucity of discussion surrounding early learning is 
not unique to the FQHC setting. Parents seen in private 
practice and hospital-based clinics report substantial 
unmet needs surrounding discussion of reading and 
vocabulary development during the well-child visit, 
too.17-19 Tight time constraints with competing priorities 
during visits, inadequate resources, and a limited under-
standing of what individual parents know about their 
child’s cognitive development are often cited as major 
barriers to providing this guidance.20

The human-centered design (HCD) methodology 
offers a useful framework for developing an interven-
tion centered on the provider-parent relationship that 
could support providers in effectively educating parents 
about early cognitive and language development. HCD 
does not focus on merely solving a problem but instead 
encourages critical, continual examination of the ways 
in which context must inform design.21 It is centered on 
several core principles, including empathy with the tar-
get communities, rapid prototyping, feedback gathering 
processes and responsive iterations, and a tolerance for 
ambiguity and failure.22,23

HCD has increasingly been explored in the litera-
ture over the past decade in its application to global 
health,22,24-26 but literature examining its clinical appli-
cations to promote the health of underserved popula-
tions in the United States is limited. Importantly, public 
health interventions that have used HCD have illus-
trated its efficacy in addressing health inequities 
because it encourages widespread participation from all 
stakeholders and engages with groups historically left 
out of the decision-making and design processes.27,28 

This study aimed to demonstrate how an HCD process 
could be used to develop a novel, effective intervention 
to impact parental knowledge of children’s early learn-
ing environments.

Methods

Following HCD methodology, this study took place in 3 
phases involving collaborative prototype design, imple-
mentation and iteration, and collective review, as dis-
played in Figure 1.

Phase I: Collaborative Prototype Design

After a literature review was conducted, clinician part-
ners at each of the 2 participating FQHCs were con-
sulted to establish need and desire for an intervention to 
promote parent knowledge of early learning and cogni-
tive development. Consistent with the literature, the 
partners described challenges to providing anticipatory 
guidance on this topic, including a lack of understanding 
of parent baseline knowledge and time constraints 
within a typical well-child visit. They expressed interest 
in a tool that could help them better understand parent 
knowledge and give guidance accordingly in a time-
efficient manner. The concept of a Personalized 
Anticipatory Guidance Tool—a clinical decision sup-
port tool that gives the provider insight into what a par-
ent does and does not know with ready-to-use prompts 
for counseling during the well-child visit—emerged 
through these discussions.

The Survey of Parents’/Providers’ Expectations and 
Knowledge (SPEAK) was utilized as the basis for the 
development of the Personalized Anticipatory Guidance 
Tool and to evaluate the intervention’s impact. The 
SPEAK is a validated, self-administered questionnaire 
used by researchers and clinical institutions nationwide 
to measure parent expectations and knowledge of cognitive 
and language development in early childhood.29 There are 
several validated versions of the SPEAK, including a 
10-item questionnaire designed to assess knowledge 
pertaining to children 0 to 5 years old (Table 1). This 
version offered an efficient method for obtaining insight 
into parents’ knowledge, allowing the guidance to be 
personalized for each parent. The 0 to 5 years age range 
allowed for inclusion of a diverse group of parent par-
ticipants to enhance the generalizability of the study. 
Comparing pre-visit, immediate post-visit, and 4-week 
post-visit scores on the SPEAK survey provided a 
method for assessing the efficacy of each version of the 
tool in improving parents’ knowledge and helped guide 
further iterations of the tool and its content. As the tool 
was refined throughout the study, performance was 
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evaluated on individual SPEAK items to identify spe-
cific guidance scripts in need of improvement, allowing 
the guidance to be strengthened with each iteration of 
the tool. Finally, the SPEAK was used to assess the 
overall impact of the intervention on parental knowl-
edge by comparing previsit scores to immediate post-
visit and 4-week post-visit scores.

A prototype was created that used the SPEAK to 
assess parental knowledge prior to a child’s well-child 
visit and then formulated content for the Personalized 
Anticipatory Guidance Tool with focused topics for 
counseling based on the results. The 2 clinician part-
ners were consulted throughout the design process to 
refine the initial prototype of the tool. They suggested 
that the tool contain information for counseling per-
taining to 1 strength (based on the SPEAK item on 
which the parent scored the best) and 2 gaps in knowl-
edge (based on the SPEAK items on which their per-
formance was the lowest).

After conceptualizing the basic outline of the tool 
and mechanism for assessing its efficacy, additional pro-
totypes were created as well as a bank of suggested 
scripts for delivering anticipatory guidance pertaining to 
each of the 10 SPEAK items and learning points. 
Prototypes varied in color, use of graphics, amount of 

information displayed, and depth of information shared. 
These prototypes were reviewed with 11 additional 
pediatricians at The University of Chicago. Clinicians 
were surveyed, and semistructured individual interviews 
were conducted to obtain feedback on the tool’s content 
and strategies for integrating the tool into the workflow 
during the well-child visit. Throughout this process, the 
prototype was iteratively changed in response to pedia-
trician feedback. The intervention was then piloted with 
5 parents of pediatric patients at The University of 
Chicago, who were subsequently interviewed to gather 
feedback on their experience.

Feedback from the parents and clinicians in phase I 
informed iterative changes in content, phrasing for sug-
gested guidance, and formatting of the tool, ultimately 
yielding what was called version I of the tool: a 1-page, 
provider-facing guide that synthesized a parent’s results 
on SPEAK and offered tailored prompts for the clini-
cian to use during the well-child visit. Through discus-
sions with clinicians, a workflow was solidified that 
enabled integration of the intervention into the existing 
structure of well-child visits with minimal disruption. 
Additionally, interview responses were reviewed for 
themes, which were in turn used to guide feedback 
gathering in phase II.

Figure 1.  Methods overview.
Abbreviations: HCD, human-centered design; SPEAK, Survey of Parents’/Providers’ Expectations and Knowledge.
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Phase II: Implementation, Feedback 
Gathering, and Responsive Iteration

Phase II of the study began with implementation of ver-
sion I of the tool in well-child visits at FQHC study sites. 
Eight participating clinicians, including 2 who partici-
pated in phase I, were recruited from 2 Chicago-area 
FQHCs. These clinics were chosen because of their high 
volume of patients from underserved populations, the 
target demographic for this intervention. Clinicians at 
these clinics were eligible to participate if they were 

pediatricians, nurse practitioners, or physician’s assis-
tants who saw patients between the ages of 0 and 5 years 
for well-child visits. Clinicians were recruited from a 
variety of training backgrounds both to ensure that the 
sample was representative of the diverse group of pro-
viders at the clinics and to gain access to a variety of 
perspectives to better shape the tool. Five pediatricians, 
2 physician’s assistants, and 1 nurse practitioner partici-
pated in the study.

Parents were eligible to enroll in the study if they 
were the primary caregivers of a child 0 to 5 years old 

Table 1.  10-Question Survey of Parents’/Providers’ Expectations and Knowledge.

Question Answer choices and points awarded (total points = 32)

When do you think a child is ready to be exposed to words? •  As an infant 0 to 6 months: 5
•  As a baby 6 to 12 months: 4
•  As a toddler 1 to 3 years: 3
•  In preschool 3 to 5 years: 2
•  In kindergarten 5 to 6 years: 1
•  In elementary school 6 years and up: 0

How smart a baby will become depends mostly on genetics •  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

Infants who get a lot of attention from their parents will grow  
up to be needy and dependent

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

Leaving the TV on in the background is a great way to give 0- to 
2-year-olds extra chances to learn words

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

Toddlers learn more when they are told exactly what to do instead 
of given choices

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

Toddlers can learn more from watching educational TV than they  
can from being read to by their parents

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

Letting a toddler move around while listening to a story teaches the 
toddler bad listening skills

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

It is a bad sign when toddlers start to mix up the different languages 
they are learning

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

What young children learn before they go to kindergarten matters 
very little in the long run

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3

The best place for young children to begin learning things like  
math is at school from their teachers

•  Definitely true: 0
•  Probably true: 1
•  Probably not true: 2
•  Definitely not true: 3
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who was in clinic for a well-child visit with a participat-
ing clinician. Parents were only eligible to participate if 
they were English speaking because of limited availabil-
ity of Spanish-speaking research personnel. Parents who 
had been involved in any previous TMW Center for 
Early Learning + Public Health studies were not eligi-
ble for participation because they could have partici-
pated in studies that promoted parent knowledge of 
similar topics through a video-based intervention and, 
thus, were not representative of typical parents. Parent 
recruitment took place in June to August of 2019. A 
standardized script was used to recruit potential parent 
subjects in the clinic waiting room or in a participating 
provider’s exam room while they waited for their pro-
vider. To recruit a diverse group of participants, an 
attempt was made to approach all parents in the clinic 
who had children seeing a participating clinician. All 
recruited parents received the intervention, and there 
was no control group because of the relatively small 
scale of the study. A short demographics questionnaire 
and the SPEAK were administered, and a printed per-
sonalized guide was generated for the child’s provider 
based on the parent’s SPEAK results.

After the visit, parents completed a brief question-
naire to assess their satisfaction with the guidance pro-
vided to them related to early learning and language 
development and then repeated the SPEAK assessment. 
Finally, a brief one-on-one interview was conducted 
with each participating parent to elicit their perspectives 
on how the conversations with their child’s provider 
about early learning and language development could 
have been improved. Parents were incentivized with $10 
and a children’s book for their participation.

Four weeks after the well-child visit, participants 
were emailed a link to repeat the SPEAK assessment a 
third time. After completing the assessment, they were 
provided with the correct answers for each question. 
They received an additional $10 gift card for completion 
of this step.

Version 1 was implemented with 68 parent and 8 cli-
nician participants. The target underserved populations 
were well represented. The majority were Medicaid 
recipients (82.4%), had a monthly income of less than 
$2655 (60.3%), had not obtained a 4-year college degree 
(85.3%), and identified as African American (80.9%) 
and/or Hispanic (12.0%). Recorded, semistructured 
interviews were conducted with the participating clini-
cians to gather feedback on this version of the tool. 
Interview questions were informed by the themes identi-
fied in phase I as well as feedback given by clinicians 
throughout implementation of version 1. A brief ques-
tionnaire was also administered to assess clinician satis-
faction with the tool.

Survey responses from clinicians and parents were 
reviewed. Recordings of the clinician interviews were 
used by the interviewer to identify common themes that 
informed revisions to the tool. Themes were identified 
by the interviewer and included any idea or concern 
brought up by more than 1 clinician. These themes were 
shared with the research team to prioritize and deter-
mine the feasibility of addressing the concerns. 
Clinicians desired a tool that allowed for interactive 
parent-provider use. Parents and clinicians both were 
interested in making the tool something parents could 
physically review and take home following the visit, 
such as a printed document. Clinicians also voiced con-
cerns about the large volume of text and lack of age 
specificity, expressing the need for a more concise tool 
tailored to the child’s age.

Additionally, pre-post changes in parental knowledge 
were analyzed for each of the 10 survey items on the 
SPEAK to identify anticipatory guidance scripts associated 
with smaller changes in parental knowledge that therefore 
could benefit from revision. The tool was updated accord-
ingly, leading to the development of version II—a concise, 
colorful, and parent-accessible “Brain Building Guide” 
intended for clinicians and parents to reference together 
during the visit. Further details about changes made to the 
tool are discussed in the Results section.

The implementation, feedback gathering, SPEAK 
performance analysis, and responsive iteration process 
was then repeated with 80 additional parents and the 
same 8 clinicians using version II. The demographic 
characteristics for these participants showed no statisti-
cally significant difference compared with the partici-
pants who were given version I.

Review of survey and interview responses showed 
high parent and clinician satisfaction with the updated 
format but a desire for more specific action items and 
language that addressed parents directly rather than 
referring to them in the third person. Performance on 
SPEAK items was analyzed once again to identify guid-
ance scripts to strengthen. Version III was created based 
on this feedback. It retained the same format as version 
II with more emphasis on parent-directed language that 
suggested specific actions and behaviors. Version III 
was implemented with 72 parents and the same 8 clini-
cians. These parents were once again not statistically 
different from those given version I or version II based 
on demographic data. This was determined to be the 
final version of the tool because of constraints on per-
sonnel availability. The same feedback-gathering pro-
cesses completed with versions I and II was repeated 
with version III to collect data on how opinions of the 
tool had changed over time and how this version might 
be changed on broader implementation.
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Phase III: Collective Review

At the conclusion of phase II of the study, a clinician 
survey was administered, and one-on-one semistruc-
tured interviews were conducted with each participating 
clinician with the purpose of assessing the HCD process. 
Specifically, the survey and interviews were used to 
gather feedback on clinicians’ experience and assess 
their satisfaction with the HCD process. Interview ques-
tions were derived from clinician feedback throughout 
phase II. Interviews were transcribed by the research 
team, and these transcripts were reviewed to elucidate 
clinicians’ attitudes toward the design process and iden-
tify areas for improvement when using a similar process 
in the future. Interview responses were also used to 
determine areas where an HCD process may be useful in 
future intervention design.

Results

Eight clinicians from 2 FQHCs in Chicago were 
recruited in April to May of 2019, including 5 pediatri-
cians, 2 physician’s assistants, and 1 nurse practitioner. 
Of the 8 clinicians, 6 (75%) reported that early learning 
and language development were addressed in their med-
ical education. Both clinicians who reported that these 
topics were not addressed in their medical education 
were trained as pediatricians. Figure 2 shows the matric-
ulation of participants through the study. Of the 335 par-
ents approached, 76 individuals did not meet eligibility 
criteria, 28 individuals chose not to participate, and 11 

participants were lost to follow-up at the end of their 
visit. One barrier to participation may have been con-
cerns around privacy given the setting of a health care 
appointment and the sensitive nature of topics discussed 
in such visits. Loss to follow-up was a result of partici-
pants leaving without completion of the final survey or 
time constraints. A total of 220 parents enrolled and 
completed pre-visit and immediate post-visit SPEAK 
surveys. Of the 220 parent participants, 138 (63%) com-
pleted the 4-week post-visit SPEAK via email. The 
majority of participants were female (90.0%) and <30 
years old (73%). Most participants were African 
American (73.6%) and/or Hispanic/Latino (19.6%). The 
majority of participants were Medicaid recipients 
(84.6%), had monthly household incomes of less than 
$2655 (61.4%), and had not obtained a 4-year college 
degree at the time of the study (90.4%). The majority of 
parent participants had more than 1 child in the home 
(64.1%), and the average number of children in the 
home was 2.1. The parent participants received counsel-
ing on all children aged 5 years and less who were pre-
senting for an appointment. The average age of these 
children was 1.7 years old. Demographic characteristics 
of parent participants are described in Table 2.

Phase I: Collaborative Prototype  
Design Results

The collaborative intervention design and formative test-
ing in phase I revealed that clinicians liked the concept of 

Figure 2.  Matriculation of parent participants.
Abbreviation: SPEAK, Survey of Parents’/Providers’ Expectations and Knowledge.
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the tool but worried that the amount of information may 
overwhelm parents and providers, thus limiting the 
tool’s feasibility. Clinicians expressed desire for a tool 
that was not prescriptive but instead showcased a par-
ent’s SPEAK results in a straightforward, streamlined 
manner while affording them freedom and flexibility in 
counseling, however they saw fit. The parents who par-
ticipated in phase I found the information displayed in 
the initial prototypes useful and easy to understand and 

made recommendations to improve the phrasing of sug-
gested guidance scripts.

This collaborative design and formative testing cul-
minated in the creation of version I of the Personalized 
Anticipatory Guidance Tool (Table 3). Version I was 
developed with clinicians as the intended audience, 
with an individual parent’s “strengths” or “gaps in 
knowledge” displayed to the clinician in green and red 
color coding, respectively. The specific SPEAK items 

Table 2.  Characteristics of Parent Participants.

All participants 
(n = 220)

Completed SPEAK at 4 weeks 
post-visit (n = 138)

Did not complete SPEAK at 
4 weeks postvisit (n = 82)

  n (%) n (%) n (%)

Gender
  Female 198 (90.0) 126 (91.3) 72 (87.8)
  Male 21 (9.5) 12 (8.7) 9 (11.0)
  Prefer not to answer 1 (0.5) 0 (0.0) 1 (1.2)
Age (years)a

  18-24 59 (27.1) 29 (21.3) 30 (36.6)
  25-29 69 (31.7) 44 (32.4) 25 (30.5)
  30-34 52 (23.9) 36 (26.5) 16 (19.5)
  35 Or older 38 (17.4) 27 (19.9) 11 (13.4)
Hispanic or Latinx 43 (19.6) 24 (17.4) 19 (23.2)
Race
  Black or African American 162 (73.6) 102 (74.0) 59 (72.0)
  White 33 (15.5) 22 (15.9) 11 (13.4)
  Native American or Alaska Native 2 (0.9) 0 (0.0) 2 (2.4)
  Other 12 (5.5) 8 (5.8) 4 (4.9)
  Prefer not to answer 11 (5.0) 6 (4.3) 5 (6.1)
Education level
  No or some high school (no diploma) 22 (10.0) 11 (8.0) 11 (13.4)
  High school graduate or equivalent 78 (35.5) 48 (34.8) 30 (36.6)
  Some college or postsecondary nondegree 77 (35.0) 46 (33.3) 31 (37.8)
  Associate degree (AA, AS) 22 (10.0) 17 (12.3) 5 (6.1)
  Bachelors’ degree or higher 21 (9.5) 16 (11.6) 5 (6.1)
Married 34 (15.5) 24 (17.4) 10 (12.2)
Monthly household income
  Less than $2655 135 (61.4) 86 (62.3) 49 (59.8)
  $2656 to $3348 33 (15.0) 21 (15.2) 12 (14.6)
  $3349 to $4402 19 (8.6) 8 (5.8) 11 (13.4)
  Greater than $4402 33 (15.0) 23 (16.7) 10 (12.2)
Insurance statusb

  Medicaid 186 (84.5) 124 (89.9) 62 (76.5)
  Private 20 (9.1) 11 (8.0) 9 (11.1)
  Uninsured 13 (5.9) 3 (2.1) 10 (12.4)
Employed 130 (59.1) 83 (60.1) 47 (57.3)
SNAP food benefitsb 135 (61.4) 86 (62.3) 49 (60.5)
Women, Infants, and Children (WIC) benefitsb 114 (51.8) 75 (54.4) 39 (48.2)

Abbreviations: SNAP, Supplemental Nutrition Assistance Program; SPEAK, Survey of Parents’/Providers’ Expectations and Knowledge.
aTwo parents were excluded because they mistakenly reported their child’s age rather than their own.
bOne parent was excluded because they did not complete items on insurance status, SNAP food benefits, or WIC.
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associated with each “strength” and “gap in knowl-
edge” were included, so that clinicians had an under-
standing of what responses from parents yielded the 
displayed results. The tool included a section titled 
“Suggested Language,” with multiple suggested scripts 
for anticipatory guidance in that subject area.

Phase II: Implementation, Feedback 
Gathering, and Responsive Iteration Results

Version I—a 1-page, clinician-facing guide that synthe-
sized a parent’s results on SPEAK and offered tailored 
prompts for the provider to use during the well-child 
visit—was implemented with 68 parents and 8 clinicians. 
Interviews with parents and clinicians were analyzed to 
identify themes to inform iteration of the tool. Parents 
expressed the desire to have educational materials to take 
home with them related to the topics discussed during the 
visit. Clinicians found the volume of text on the tool 
cumbersome and had difficulty utilizing it in real-time 
counseling of parents, particularly when the suggested 
guidance was not applicable to all age groups. They liked 
the idea of adjusting the tool for shared parent and clini-
cian use during the visit and suggested including an 
extended version with detailed information for parents to 
take home with them. Detailed information related to 
tool design as well as parent and clinician feedback for 
each version is displayed in Table 3.

Version II of the Personalized Anticipatory Guidance 
Tool was created in response to the feedback from par-
ents and clinicians described above. It was designed to 
be both clinician and parent facing, with the inclusion of 
concise, age-specific, parent-accessible information.

Additionally, clinicians were instructed to give par-
ents their guide to take home as well as an extended 
guide that gave information on additional topics not 
covered in the parent’s personalized guide. Version II 
was implemented with 80 new parent participants and 
the same 8 clinicians. Clinician and parent satisfaction 
increased significantly with version II (P < .05*; P < 
.04*) when compared with version I. Parents and clini-
cians preferred the new format and graphics and found 
the guide easy to follow. Parents expressed that they 
liked having information to take home with them. One 
parent commented, “The sheets are a good idea because 
they are a physical thing for you to look at and remem-
ber. You could even put it up somewhere around your 
house. I really liked talking about the stuff on there 
because a lot of it nobody tells you, like how she said to 
let kids move around when you read. I always thought 
that was bad, but now I know!”

Some parents expressed interest in having more action-
oriented suggestions included on the tool. Additionally, 

some clinicians requested minor language changes to the 
header introducing a parent’s gaps in knowledge. They 
expressed concern that the header, which read, “Based on 
your survey results, here are some facts that you might 
not know!” may be discouraging to some parents and 
suggested more neutral phrasing.

Version III was developed based on this feedback, 
modeled similarly to version II with some specific lan-
guage changes and task-oriented suggestions for parents. 
This version was implemented with 72 new parent par-
ticipants and the same 8 clinicians. Clinicians had a slight 
preference for version III over version II, and parental 
satisfaction remained high, with many parents reporting 
eagerness to apply given action items to their parenting.

Throughout all 3 versions of the intervention, clini-
cians indicated that they liked having the Anticipatory 
Guidance Tool and did not find it disruptive to their clini-
cal workflow. Pre-post measurements were used to esti-
mate the overall efficacy of the intervention. SPEAK 
scores for parent participants were compared pre-visit, 
immediately post-visit, and 4 weeks post-visit. Versions I, 
II, and III of the Personalized Anticipatory Guidance Tool 
were compared using these comparisons as a measure-
ment of efficacy. Means and SDs of SPEAK scores for all 
220 parent participants at these 3 points in time as well as 
results of paired t-tests, are described in Table 4. Pre-visit 
SPEAK scores were normally distributed across the sam-
ple, with a mean of 21.8 points on a scale of 0 to 32 and 
SD of 5.22. Immediate post-visit SPEAK scores (M = 
23.6; SD= 6.05) were significantly higher than pre-visit 
SPEAK scores (P < .0001*), with a mean increase of 1.8 
points observed. Four-week postvisit SPEAK scores 
remained significantly higher (M = 24.4; SD = 5.47) 
compared with pre-visit SPEAK scores, with a mean 
increase of 2.2 points (n = 138; P < .0000*). The group 
that completed the 4-week post-visit SPEAK was repre-
sentative of the entire group demographically and showed 
no significant difference from the entire group in pre-visit 
SPEAK scores or tool version received. All participants 
were included in the analysis, including those with a per-
fect initial SPEAK score (32/32) or nearly perfect score.

Analysis of pre-visit and post-visit SPEAK scores 
broken down by version of Personalized Anticipatory 
Guidance Tool is described in Table 4. Each version 
independently showed significant increases in parental 
knowledge immediately post-visit and at 4 weeks post-
visit. Moreover, parents who were given a guide to take 
home (versions II and III) showed a significant increase 
in knowledge at 4 weeks post-visit compared with 
immediately post-visit (P = .019*), suggesting possible 
continued engagement with the topics addressed in the 
tool after the well-child visit.

* indicates a statistically significant result (P < .05).
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Phase III Collective Review

At the conclusion of phase II, semistructured individual 
interviews as well as a postintervention survey were 
administered to clinicians. The purpose of this collective 
review was to assess stakeholders’ attitudes about the 
efficacy of HCD in the design of this intervention, gather 
feedback on their experience with the HCD process, and 
determine their beliefs about the broader efficacy of 
HCD for future clinical innovations.

In the semistructured interviews, clinicians largely 
expressed their support of the HCD process, describing 
their appreciation that their input was incorporated into 
the tool. For example, when asked about their experi-
ence participating in the design process, one person 
stated, “It’s been really good, taking our feedback and 
seeing it immediately change. I think the product is so 
much better than how it was in the beginning.”

In addition to appreciating the direct impacts of their 
involvement, clinicians often described possible bene-
fits of developing a tool in the context of real patient 
visits. One explained, “I think it’s always hard to go 
from medical information to practical, everyday life-
styles. And so being able to think about our patients and 
what would best benefit them . . . has been really help-
ful.” Another clinician commented on the involvement 
of parent stakeholders, stating, “It’s nice because we 
really feel like [the tool is] tailored well to the patient 
population that we see.”

Through these post-intervention interviews with cli-
nicians, feedback was also gathered on how to improve 
the HCD process. Some described limitations of using 
the SPEAK survey, finding the wording of certain items 
challenging for some participants. Another clinician 
remarked on the way feedback was gathered during 
phase II, suggesting that group feedback sessions with 
participating clinicians, in addition to individual feed-
back sessions, could have enhanced the generation and 
exchange of ideas about the tool’s design.

Results of the post-intervention clinician survey were 
consistent with interview responses. Of the 8 participat-
ing clinicians, one did not complete the postintervention 
survey because of scheduling challenges. In the survey, 
all participants (n = 7, 100%) either agreed or strongly 
agreed that (1) their feedback was valued throughout the 
design process, (2) they enjoyed being part of the design 
process, and (3) the design process was an effective way 
to create a clinical tool. When asked if they were more 
likely to use the tool because their feedback was incor-
porated in its design, 3 clinicians (43%) agreed or 
strongly agreed, whereas 3 (43%) were undecided. 
Additionally, 6 (86%) clinicians reported that the inter-
vention improved the quality of anticipatory guidance 
they gave to parents regarding early learning and lan-
guage development.

Discussion

In the present study, utilizing an HCD approach allowed 
for the creation of a novel clinical decision support tool 
to assist clinicians in giving anticipatory guidance meant 
to increase parent knowledge of early learning and lan-
guage development. By using an iterative process 
involving collaboration with key stakeholders, it was 
possible to tailor the tool to the unique needs of parents 
and clinicians in 2 FQHCs in Chicago. The tool was 
highly usable and acceptable to stakeholders, as illus-
trated by the high levels of parent and clinician satisfac-
tion. What is more, use of this tool in the clinical setting 
yielded robust, sustained significant increases in paren-
tal knowledge, both immediately following the well-
child visit and 4 weeks later. The combination of these 
outcomes creates a strong argument for the potential use 
of HCD in this realm and warrants future study.

HCD provided a means of gathering rich information 
about the impact of the Personalized Anticipatory 
Guidance Tool throughout the design process. By using 
multiple modalities to evaluate the tool, including 

Table 4.  Participant Survey of Parental Expectations and Knowledge (SPEAK) Scores at Pre-visit, Post-visit, and 4-Week 
Post-visit.

Personalized Anticipatory 
Guidance Tool Time point

Mean SPEAK 
score (0-32) SE 95% CI

Paired-samples T-test  
(compared with previsit)

Version 1 (68) Pre-visit 22.3 0.645 21.0-23.5 •  Post: T(df = 67) = 4.87; P < .0000a

• � 4-Week post: T(df = 43) = 2.09; 
P = .02a

Post-visit 24.2 0.390 22.7-25.6
4-Week post-visit (n = 44) 24.3 0.808 22.7-26.0

Version 2 (80) Pre-visit 21.9 0.633 20.7-23.2 •  Post: T(df = 79) = 4.58; P < .0000a

• � 4-Week post: T(df = 46) = 4.57;  
P < .0000a

Post-visit 23.7 0.736 22.2-25.2
4-Week post-visit (n = 47) 24.5 0.841 22.8-26.2

Version 3 (72) Pre-visit 21.3 0.544 20.2-22.4 •  Post: T(df = 71) = 4.43; P < .0000a

• � 4-Week post: T(df = 47) = 4.85;  
P < .0000a

Post-visit 23.1 0.647 21.8-24.4
4-Week post-visit (n = 47) 24.3 0.786 22.8-25.9
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surveys, interviews, and knowledge assessments, both 
qualitative information about stakeholders’ preferences 
as well as quantitative data about parental knowledge 
change could be gathered. This allowed the tool to be 
made more effective with each iteration. The findings of 
this study suggest that the resulting tool was efficacious 
in having an impact on knowledge in the study partici-
pants, fits within the context of the well-child visit with 
minimal workflow disruption, and was satisfactory to 
stakeholders. These results are encouraging and suggest 
potential success in broader implementation.

Prioritizing efficacy alongside acceptability and 
usability in the design process was critical to the cre-
ation of a clinically useful tool. Whereas many studies 
using HCD focus primarily on design outcomes,27 this 
study’s use of the SPEAK allowed an equal emphasis to 
be placed on the tool’s potential to affect knowledge 
throughout its development. Using the quantitative data 
on efficacy to inform iteration of the tool added a new 
dimension to the HCD process. Through analysis of 
SPEAK scores, it was possible to demonstrate potential 
efficacy in affecting parental knowledge at the end of 
the study.

SPEAK scores also provided a means to assess trends 
in parental knowledge change to help elucidate the 
impact of revisions made to the tool. This analysis 
revealed that parents who were given guidance using 
versions II and III, which included materials for the par-
ent to take home, showed an increase in knowledge 4 
weeks postvisit compared with immediately postvisit. 
This suggests that incorporating feedback from study 
participants, such as sending educational materials home 
with parents, led to continued engagement with the top-
ics discussed at the visit. This is particularly exciting 
because it indicates the possibility of the intervention 
having an impact that is sustained beyond the well-child 
visit and lays the groundwork for future learning.

Because parent knowledge predicts parent-child 
interaction, these significant and enduring increases in 
parent knowledge seen with the use of the tool are 
encouraging.15 Although evaluating parent-child inter-
action was beyond the scope of this study, comments 
from many parents in their postappointment interviews 
indicated an intention to change their behavior. One par-
ent stated, “I learned that the educational TV that I 
thought was good wasn’t actually good. We are going to 
stick to books.” Although these findings are promising, 
parent-child interaction remains an essential variable to 
assess in future studies.

This study also demonstrated that clinicians were 
highly satisfied with the HCD process. They enjoyed 
being a part of the process and felt that their input was 
valued. Clinician satisfaction was further underscored 

by the enthusiasm they showed for utilizing the HCD 
process in future intervention design. During phase III 
interviews, they proposed several ideas for future clini-
cal application of HCD. Asthma education, breastfeed-
ing, and social-emotional development were all areas of 
anticipatory guidance that clinicians in this study sug-
gested could benefit from interventions designed using 
HCD. These findings support the idea that broader utili-
zation of HCD in designing clinical interventions would 
be well received by those participating.

Limitations

Although many studies show that anticipatory guidance 
surrounding early learning and language development is 
not typically given in early pediatric well-child visits, it 
is important to note that because this study did not have 
a control group with whom to compare results, it was 
not possible to definitively determine a causal link 
between the intervention and increase in parent knowl-
edge.14,17,18 Additionally, although previous studies have 
shown that parent knowledge predicts parent-child 
interaction and parent behaviors predict child outcomes, 
this study did not assess if the increases in parent knowl-
edge seen here translated to these changes.15,30

Several clinicians mentioned during the interview 
process that the HCD process used in this study was lim-
ited by the SPEAK survey, which was chosen at the out-
set of the study as the basis of the prompts given by 
clinicians and the means of parental knowledge evalua-
tion. Although this is a validated survey, clinicians 
expressed concerns about the ability of this survey to 
accurately convey parental knowledge in the study pop-
ulation. In addition, because the survey used at each 
time point was the same brief questionnaire and no con-
trol group was utilized, it cannot be definitively con-
cluded whether the observed changes in score show a 
meaningful change in knowledge or represent improve-
ment resulting from multiple iterations of the same test. 
Finally, this study limited participation to English-
speaking parents only, given the limited resources avail-
able for translating the study materials at the time of 
completion. This limitation could be rectified in future 
studies by translating handouts to appropriate languages 
for the patient population and utilizing interpreters in the 
clinical setting when necessary.

Future Directions

A well-designed randomized controlled trial is needed to 
adequately assess the efficacy of the Personalized 
Anticipatory Guidance Tool. Future studies may ran-
domize parents to receive the current intervention, 
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widely available developmental handouts commonly 
used in clinical practice, or no additional change from 
the standard of care to further study the efficacy of this 
intervention. Future studies evaluating parent behaviors 
may also be considered to further assess this tool’s 
impact on parent-child interaction. Additionally, this 
tool may be evaluated for usability and efficacy during 
prenatal visits because several parents suggested that 
this guidance would have been helpful at that time. 
Given that parental behaviors have been shown to affect 
prenatal brain development,30 providing this informa-
tion to parents earlier and continuing to give personal-
ized guidance as their child grows could have an even 
greater impact on a child’s early learning environment. 
Finally, modification of the SPEAK tool for use in the 
target population in a clinical setting will enable deeper 
and more precise insight into baseline parent knowledge 
and parental knowledge change, which may improve the 
impacts of the Anticipatory Guidance Tool.

Conclusion

Future studies to evaluate the efficacy of using a 
Personalized Anticipatory Guidance Tool to affect 
parental knowledge and behavior must address the 
aforementioned limitations of the current study, with 
an additional emphasis on scalability. The pre-visit 
knowledge assessment can be incorporated into pre-
visit tasks for parents, and the creation of Personalized 
Anticipatory Guidance Tools can easily be completed 
electronically without the need for research personnel. 
Importantly, HCD must continue to be used to evaluate 
best practices for delivery mechanism and scalability, 
ensuring that as this intervention evolves it continues 
to meet the needs of target communities. In using HCD 
to develop this Personalized Anticipatory Guidance 
Tool, this study addressed the previously described 
barriers to providing anticipatory guidance, including a 
lack of time, resources, and understanding of a parent’s 
existing knowledge and beliefs surrounding early 
learning.18 Previous interventions targeting the early 
learning environment have often been implemented 
without consideration of the heterogeneity among par-
ents of low SES when it comes to knowledge, expecta-
tions, and experiences surrounding early cognitive 
development.7,31,32 Rather than using this one-size-fits-
all approach, this intervention allowed for the provi-
sion of personalized information to all participants 
while supporting clinicians in overcoming barriers to 
effective counseling. This likely contributed to the 
observed efficacy of the tool and highlights the poten-
tial for HCD to be useful in developing interventions 
that address complex health inequities.
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