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ABSTRACT 

 

As many as half of all children with developmental delays are not identified before 

kindergarten, resulting in missed opportunities for intervention. Early intervention has been 

shown to improve long-term adult outcomes. One health department's care coordination program 

for children and pregnant women established a quality improvement project to increase early 

developmental screening. The problem statement was, "In health department care coordinators 

(HDCC), how does completing education compared to not completing education affect the 

amount of infant and child developmental screening performed within three months?" The 

primary aim was to increase the frequency of developmental screening, and the secondary aim 

was to improve HDCC self-rated confidence and knowledge in developmental screening and 

other related content. The plan was informed by a review of the literature, which revealed 

educational interventions proven successful in changing healthcare worker behavior. Strategies 

gleaned from the literature included the presumptive recommendation approach, group script 

development, role-playing, and ongoing post-education group discussions and feedback. The 

Precaution Adoption Process Model was incorporated as the theoretical framework equipping 

participants to avoid and/or manage potential resistance from parents about developmental 

screening. The health department's leadership was highly engaged in planning and 

implementation. All seven HDCC on staff participated in two education sessions. The first 

session focused on didactic content and the second on screening administration and scoring with 
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the Ages and Stages Questionnaire. Each participant completed a pre-and post-survey of self-

rated confidence and knowledge. The primary and secondary aims were achieved with 

statistically significant improvements. Developmental screening performance increased to 25% 

of eligible families from 11% at the baseline. The total score on pre-and post- confidence and 

knowledge increased from 2.4 to 3.6 on a four-point scale. The project demonstrated the value of 

education-focused quality improvement initiatives using a multifaceted approach informed by 

the literature. Positive enablers for ongoing improvement and sustainment that were not gleaned 

from the literature included a group activity to calculate the number of children with delays 

likely to be missed on HDCC caseloads and individual performance data given to HDCC in the 

post-education period. 
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Chapter 1:  Introduction and Review of the Evidence 

 

 According to the American Academy of Pediatrics (AAP), "early identification and 

intervention for developmental disorders are critical to the well-being of children" (Lipkin et al., 

2020, p. 1). Developmental milestone screening is falling drastically short of its potential benefit 

as estimates report "12 to 16 percent of children in the United States have at least one 

developmental delay, yet as many as one-half of affected children will not be identified by the 

time they enter kindergarten" (Mackrides & Ryherd, 2011, p. 544). A 2016 AAP survey found 

only 63% of pediatricians performed developmental screening (Lipkin et al., 2020, p. 2). 

Children exposed to adverse experiences or certain social determinants of health are more 

vulnerable to developmental problems (Lipkin et al., 2020). The AAP Council on Children with 

Disabilities describes adverse exposures leading to an increased risk of developmental delay to 

include poverty, racism, foster care, abuse, neglect, and parental mental illness or addiction 

(Lipkin et al., 2020). Developmental screening identifies intellectual and learning disabilities, 

language disorders, motor disorders, and other high-risk conditions (Lipkin et al., 2020). Early 

intervention with developmental delays has been shown to improve intelligence, academic 

performance, adult employment rates, and decrease criminal conduct (Mackrides & Ryherd, 

2011). However, the opportunity for early intervention will be missed if delays are not detected 

(Mackrides & Ryherd, 2011).  

 One health department serving a metropolitan area in the southeastern United States 

established a Care Coordination Program (CCP) to provide screening, education, and navigation 

of health resources for families in need. Services are delivered by Health Department Care 

Coordinators (HDCC) for children to age 21 and pregnant/postpartum women. Referrals are 
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accepted from medical providers, social service agencies, or self-referral. HDCC interventions 

include connecting families to medical and dental care and sources of financial assistance, as 

well as directly providing coaching on parenting skills, promotion of safe sleep, and 

developmental screening. 

Problem Description 

The intake process for newly referred families is extensive. HDCC use a standardized 

assessment to identify areas of need such as housing, food, medical or dental, and employment. 

Families with children < 60 months of age are the target group for developmental screening. The 

screenings are performed by HDCC using the Ages & Stages Questionnaire (ASQ).  

The CCP enrolls an average of 45 new families per month with at least one child in the < 

60 months age group for developmental screening. Analysis revealed during a nine-month 

period, only 11% of families received developmental screening for their children. CCP leaders 

set a goal to increase the percentage of children being screened and surmised that providing 

education to HDCC could lead to improvement. 

Search Strategy 

A PICOT question was established to search the available knowledge informing the 

development of an evidence-based plan with regard to educating HDCC for the purpose of 

increasing developmental screening. The PICOT question of interest for the project was, "In 

health department care coordinators, how does completing education compared to not 

completing education affect performance of infant and child developmental screening within 

three months?"  

Five databases including CINAHL, Ovid MEDLINE, Sociological Abstracts, ERIC, and 

Pubmed (MEDLINE) were searched. Criteria were limited to English language studies available 
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in full text. The longest date range specified was ten years, but most were within five years. As 

shown in Figure 1, various standardized search terms were used in each database to produce 

available research. The publications were reviewed and selected based on relevance to the 

PICOT question and were excluded if they did not involve an educational intervention intended 

to impact health care worker behavior. One very pertinent article by Billie and Letizia (2020) 

was found pairing (case managers) AND (staff development) in CINAHL, and none were found 

with the same search in Ovid MEDLINE. No usable results were found in the Sociological 

Abstracts database. A second search in Ovid MEDLINE using (inservice training) OR 

(education, continuing), AND (public health) AND (patient acceptance of healthcare) resulted in 

one applicable study by Dempsey et al. (2018). Searching the ERIC database for the term "public 

health" produced one meta-analysis by Peng and Yan (2017) of studies comparing education 

interventions. Finally, searching the PubMed (MEDLINE) database for the phrase "does 

education make a difference in healthcare worker behavior" yielded three studies (Lonsdale et 

al., 2017; Sun et al., 2018; von Lengerke et al., 2017) suited to the PICOT question, totaling six 

publications retained. 

Critique and Synthesis of the Literature 

The six applicable studies identified from the literature search were evaluated as to their 

strengths and limitations, considering aspects such as research design, setting, variables, 

sampling, data collection, analysis, findings, and conclusions. The Cincinnati Children's (n.d.) 

Legend Evidence Guide Every New Decision (LEGEND) tool was used to grade the level of 

evidence for each study. 

Four of the studies were randomized controlled trials (RCTs) conducted in diverse 

locations, including Denver, Colorado (Dempsey et al., 2018), a Chinese American community 
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Figure 1  

Search Strategy and Results 

  

in San Francisco, California (Sun et al., 2108), Dublin, Ireland (Lonsdale et al., 2017), and 

Hanover, Germany (von Lengerke et al., 2017). The study by von Lengerke et al. (2017) related 

to improving hand hygiene by nurses and physicians in a large acute care hospital, while the 
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other three studies were in outpatient clinic settings focused on different clinical topics. Finding 

the majority of RCTs in community settings (as opposed to acute care) potentially increases their 

relevance to the health department, which is community-based. Lonsdale et al. (2017) used only 

a single educational session in an effort to improve physical therapist communication skills, 

while the other three studies involved education plus other elements, including mailing colorectal 

cancer screening kits to patients (Sun et al., 2017), provision of supplemental tools and resources 

(Dempsey et al., 2018), and post-education ongoing feedback tailored to learners as applied by 

von Lengerke et al. (2017).  

 The participants in the Sun et al. (2018) study met the volume of participants called for in 

their power analysis, while the Dempsey et al. (2018) and Lonsdale et al. (2017) samples did not. 

The von Lengerke et al. (2017) study did not mention power analysis. In regard to 

randomization, the Sun et al. (2018) research did not specify how participants were randomized 

to the study arms while the other three articles described it adequately. No concerns were 

identified about the statistical analyses used in the RCTs.  

 Evaluation of the RCTs using the LEGEND tool resulted in a level of evidence grade for 

all four studies of 2b (lesser quality RCT) rather than 2a (good quality RCT) due to limitations 

which will be outlined for each study. Dempsey et al. (2018) achieved statistically significant 

improvement in human papillomavirus (HPV) vaccine initiation for adolescents. Their 

intervention included communication training for medical professionals on a presumptive 

vaccine recommendation approach and motivational interviewing. Participants were also 

provided several patient teaching resources. The study is considered of lesser quality because the 

researchers did not achieve the participant numbers for adequate power analysis, there were other 

significant actions taken during the measurement period which might have contributed to 
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improved outcomes, and their analysis found a previously unidentified variance between study 

arms in baseline vaccination rates. Despite these weaknesses, the study was informative in regard 

to applicable approaches with the potential to increase developmental screening acceptance. 

Lonsdale et al. (2017) sought to improve physical therapy outcomes through improved 

communication skills training for physical therapists. Out of numerous primary outcomes 

measured, such as pain, physical activity, and interference with work, the study found 

statistically significant improvement in only one dependent variable: patient-reported adherence 

to home physical therapy. The research failed to achieve a 2a (good quality RCT) level of 

evidence because it did not meet the number of participants called for in the power analysis and 

lost almost 20% of participants to follow up and attrition. However, the study did find something 

of interest in a secondary analysis of gender differences. Women showed functional 

improvement over time in the intervention group, whereas the control group did not, suggesting 

communication skills training for health care professionals may be more impactful when 

working with female populations, which is the primary gender with whom HDCC work. 

The study by Sun et al. (2018) sought to assess the efficacy of education for primary care 

physicians and fecal occult blood testing mailers to patients to increase colorectal cancer 

screening. Statistically significant and sustained results were demonstrated with the use of test kit 

mailers to patients, but not so when education alone for the providers was in effect. Education 

session participation was not required in the "education" arm of the study, and there was no 

indication of how many of three different sessions participants had attended. As a result, in 

regard to the educational intervention, the study was rated a lesser quality (2b) RCT. 

The von Lengerke et al. (2017) research investigated whether educational training and 

feedback discussions tailored by behavioral psychology might produce more sustainable 
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improvements in hand hygiene compared to the standard German hand hygiene program. 

Tailored interventions were shown to have a favorable and statistically significant impact on 

compliance rates compared to the standard (control) program. The primary rationale for a 2b 

rating of lesser quality RCT rather than a 2a (good quality RCT) is that the majority of 

participants did not receive the educational intervention. Also, it is not known what percentage of 

participants who completed a pre-survey used to tailor educational interventions were lost to 

attrition during the two-year measurement period.  

 The search produced one meta-analysis article by Peng and Yen (2017) containing two 

meta-analyses about educational interventions in the field of public health. The researchers 

explored the impact on learner knowledge regarding public health from Internet-based education 

compared to no intervention and traditional face-to-face (FTF) formats. Numerous databases 

were used, including Medline, Web of Science, ProQuest, Google Scholar, ERIC, and Elsevier 

for various terms related to internet- or computer-learning and public health/education. After 

considering 722 studies, 16 published between 2000 and 2016 were considered appropriate and 

deemed to have sufficient data for analysis. Peng and Yen (2017) did not find a statistically 

significant difference between Internet-based learning and traditional FTF learning. The meta-

analysis with a no-intervention control group resulted in a total standard mean difference of 1.92, 

which was a statistically significant (p<0.0001) positive impact of Internet-based learning on the 

knowledge of participants (Peng & Yan, 2017, p.41). The authors concluded that their analysis 

indicates Internet-based instruction is an acceptable alternative for training in public health with 

results similar to FTF instruction. Strengths of the publication include more generalizability due 

to the inclusion of research from several different countries. The search appeared exhaustive and 

included sixteen studies as opposed to two or three. However, there were several limitations. It 
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was not stated whether all of the studies included were randomized controlled trials. Subgroup 

ratings of quality were provided using the Newcastle-scale, but some studies were rated with less 

than or equal to 3 points and the reader was not given individual study ratings, leaving questions 

as to whether some of the studies were so low in quality that they should have been excluded. 

The authors acknowledged that the total sample size was relatively small, and no statement 

regarding conflict of interest was included. A LEGEND score of 1b (lesser quality meta-

analysis) was selected rather than 1a (good quality meta-analysis) primarily because of the 

uncertain quality of the individual studies included. 

 One quality improvement study was found in the literature search. The purpose of the 

project by Billie and Letizia (2020) was to improve serious illness (SI) care processes by case 

managers. The interventions included an educational program incorporating knowledge-building 

content as well as communication skills. The nurses and social workers of the case management 

team also received a communication reference guide to use when working with SI patients and 

the program participants attended weekly small group practice sessions to reinforce content. 

Convenience sampling was used within an accountable care organization at a large health system 

in suburban Chicago. An excellent description of the case manager participants, patient inclusion 

criteria, and validation procedures was provided. The researchers used a one-group pre-and post-

test design to measure SI knowledge and self-rated confidence in conducting SI conversations. A 

paired-sample t-test demonstrated a statistically significant increase in post-test scores for both 

measures with a p-value < .001 (Billie & Letizia, 2020, p. 226). The process used to design the 

educational intervention was well explained, and sources used were externally validated, 

enabling others to replicate their work. A LEGEND score of 4a (good quality-quality 

improvement study) was selected for the level of evidence as a result of the well-documented 
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rigor in the development of the intervention as well as appropriate measurement tools and 

analysis, resulting in statistically significant improvement in both primary outcomes. In addition 

to the quality of the work, it is particularly beneficial as the only study found whose participants 

are case managers, another name used for care coordinators. 

 One of the most important considerations is the consistency of results found across the 

body of evidence. Five of the studies found a statistically significant favorable impact of 

education on at least one primary outcome. The one that did not was related to colorectal cancer 

screening by Sun et al. (2018), which had very weak controls and no data on the consistency of 

education received among participants, a lesson on what to avoid when designing an educational 

intervention. Of interest, three of the five studies resulting in a statistically significant impact of 

educational interventions included communication training. 

 Using the LEGEND "Grading the Body of Evidence Tool" (Cincinnati Children's, n.d.), a 

grade of moderate quality is assigned for the body of evidence as the four RCTs were graded 2b, 

and the meta-analysis was graded 1b. The literature search was successful in producing studies 

of educational interventions to change healthcare worker behavior providing insight for the 

PICOT question, which asked how completing education compared to not completing education 

affects the performance of infant and child developmental screenings. 

Theoretical Model 

 The Precaution Adoption Process Model (PAPM) was chosen as the theoretical model for 

the project because of its particular focus on decision making about preventive health activities. 

The PAPM was used in the Dempsey et al. (2018) study related to increasing acceptance of HPV 

vaccinations by adolescents and their parents. The model was originally developed related to the 

acceptance of radon testing by homeowners and Weinstein and Sandman (1992) explained, "it is 
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similar to blood pressure or cholesterol tests in detecting a condition that poses a risk of future 

harm" (p. 171). The model involves sequential cognitive stages to be applied when people are 

asked to make decisions related to a risk not previously considered (Weinstein, 1988; Weinstein 

& Sandman, 1992). The National Cancer Institute included the PAPM in their guide for health 

promotion practices and referenced the model's use related to vaccinations and screenings for 

breast cancer, colorectal cancer, and osteoporosis (National Institutes of Health, 2005). 

The PAPM includes seven stages in the adoption of precautionary behaviors outlined by 

Weinstein and Sandman (1992), illustrated in Figure 2, beginning with the decision maker being 

unaware of the issue (stage 1), followed by being aware of the issue but unengaged (stage 2), and 

then deciding about acting (stage 3). Next, the person will either decide to act (stage 4) or decide 

not to act (stage 5). If they decide to act, the decision maker will likely act (stage 6), but not 

necessarily. The final stage is maintenance (stage 7), which applies if repetitive actions are 

needed, such as repeated developmental screenings for children as they age over time. 

Figure 2  

Precaution Adoption Process Model (Used with permission of Neil D. Weinstein; Weinstein & 

Sandman, 1992, p. 171) 
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Movement within the stages of the PAPM is influenced by different factors. Weinstein 

and Sandman (1992) evaluated their model by analysis of numerous radon testing studies and 

outlined their findings on factors influencing stage progression. Knowledge strongly influences 

movement from being unaware to considering a behavior, but it does not predict decision 

outcome. Weinstein and Sandman also found that deciding whether to act or not act on a 

precautionary health behavior is heavily influenced by the degree of perceived susceptibility, 

seriousness and personal concern related to the pertinent risk. Perceived attitudes of peers are 

also very influential in making a decision to take preventive actions. The significant influence of 

peers "suggests that people sometimes use the behavior and attitudes of others to help them 

bypass the problem of reaching decisions on their own" (Weinstein & Sandman, 1992, p. 179). 

Once a person decides to act, they are very likely to follow through to act. Action is influenced 

by more external factors such as availability, convenience, or guidance from others such as 

public officials. Further, their analysis indicated that a person who has decided not to act will 

likely be unwavering in their decision despite efforts to persuade them in the future (Weinstein & 

Sandman, 1992). 

The PAPM served as an excellent point of reference for the project and HDCC education 

as developmental screening is a precautionary health behavior. Parents served by the CCP may 

not recognize the value of developmental screening. Participants' understanding of the factors 

likely to influence parental decision making was expected to add to the success of the project. 

Definition of Terms 

 This section defines key terms used in the project. "Health department care coordinators" 

(HDCC) was the job title of employees at one southeastern health department where the project 

occurred. The minimum educational requirements for HDCCs included a bachelor's degree in 
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early childhood studies, education, nursing, psychology, social work, or related field. An 

equivalent combination of education, training, and experience were also considered acceptable. 

"Education" is the systematic instruction for the development of personal knowledge, skill, or 

understanding. Education may involve enlightenment as imparted by a particular experience 

(Oxford English Dictionary, n.d.). "Developmental disability and developmental disorder" are 

mental and/or physical impairments resulting in significant limitations to life activities (Lipkin et 

al., 2020). "Developmental delay" is present "when a child exhibits a significant delay in the 

acquisition of milestones or skills, in one or more domains of development" such as motor, 

language, cognitive or social (Poon et al., 2010, p. 415). "Developmental milestone screening 

and developmental screening" are the use of standardized tools to identify and refine the risk of 

developmental delays (Lipkin et al., 2020). "Developmental screening performance" equals the 

percentage of CCP families (having completed an initial intake assessment) with children < 60 

months of age who received developmental screening as recorded in HDCC documentation. 

"Confidence" refers to self-confidence, as described by Oxford English Dictionary (n.d.), which 

is feeling sure of one's own abilities and judgment. "Low-fidelity simulation" is an educational 

activity consisting of role-playing among participants using scripts of potential responses to be 

adapted by the learner to their authentic style of communication (Sollars & Xenakis, 2021). 

Rationale for Project and Specific Aims 

The value of developmental milestone screening has been well established, and its 

increased utilization is encouraged by the American Academy of Pediatrics (Lipkin et al., 2020). 

The aspiration of CCP to increase the percentage of children reached with developmental 

screening was consistent with this objective. Baseline measurement revealed only 11% of CCP 
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families received developmental screening of their children. The perceived opportunity for 

improvement and the concept of an educational intervention were put forth by CCP leadership. 

A moderately strong body of evidence supported the implementation of an educational 

intervention to increase HDCC knowledge and confidence for increasing developmental 

milestone screening. The intervention was designed to incorporate strategies gleaned from the 

literature review, such as communication skills training, including a presumptive 

recommendation approach as applied by Dempsey et al. (2018) to foster acceptance of HPV 

vaccination. Supplemental tools and resources, follow-up education and feedback, and ensuring 

attendance by all participants were considered when planning the intervention. The PAPM 

served as the theoretical model to educate HDCC about the process CCP families likely 

experience in making a decision about participation in developmental screening and factors 

which may influence their decision. 

The project's primary aim was to increase the percentage of families receiving 

developmental screening for children in the program's established age range of < 60 months. As 

applied in the Billie & Letizia (2020) quality improvement project with case managers, this 

work's secondary aim was to improve HDCC perceived confidence and knowledge in 

educational content areas. 
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Chapter 2:  Methods 

 

 This chapter describes project methods. The context and aims, intervention, study of the 

intervention, measures, analysis, and ethical considerations are detailed.  

Context 

 At the time of the intervention, the health department's CCP was comprised of seven 

HDCC, one care coordinator team lead, medical services team lead, program manager, and 

billing clerk. The caseload for each HDCC ranged from 35 to 50 families depending upon 

referral volume and staffing. During program intake, families were screened for needs across 16 

potential service pathways. Many families were aided in accessing subsidized medical or dental 

services. Providing social service resource assistance such as housing, clothing, diapers, and car 

seats were routine. Education regarding parenting, safe sleep, and child development were also 

offered. Developmental screening was likely their least frequent activity before the project.  

When considering baseline developmental screening performance of 11%, it was 

recognized not all children need developmental screening through the CCP as a child may be 

receiving routine developmental screening by their pediatrician. Also, children with previously 

identified developmental delays may have already been receiving therapies and ongoing 

developmental evaluations. Developmental screening data were computed for the first time 

during project planning, and HDCC were unaware of the performance for their caseload, those of 

their peers, or the department as a whole. Analysis of health department data by individual 

HDCC revealed wide variation ranging from 0% to 31% of families agreeing to developmental 

screening. The variation could not be justified by CCP leaders after considering the case types 

handled by each HDCC. 
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Strengths and Challenges 

 The developmental screening project planning team consisted of the program manager, 

care coordinator team lead (CCTL), medical services team lead, and project leader. The CCTL 

carried a small caseload of families through which she experienced the work processes of HDCC 

first-hand. A SWOT analysis was performed in a two-step process consisting of individual 

interviews with CCP leaders, followed by group meetings for review and validation of identified 

strengths, weaknesses, opportunities, and threats. A high degree of consistency of perceptions 

was noted within the team. 

 The maturity of the CCP was a perceived strength after separate care coordination 

programs were brought together two years previously, creating a new work team with many 

skills and processes learned. The project site was recently recognized for its high family 

enrollment rates compared to other health departments across the state. The entire team of 

HDCC celebrated because each member achieved or exceeded their individual family enrollment 

goal for the prior year. The program manager believed they were in a good position to focus on 

developmental screening and build on the success the team had achieved. 

The Covid-19 pandemic was recognized as a variable of potential impact to project 

effectiveness and pre-post comparisons. CCP is considered a home-visiting program, and visits 

were disrupted by social distancing. Previously, developmental screening was considered an in-

person activity by HDCC. The level of home visits fluctuated dramatically throughout the 

baseline period and after the intervention. Often interaction with program families was limited to 

phone calls or dropping off documents or materials at patient homes. 

HDCC came from a variety of educational backgrounds and work experiences and could 

not be presumed to understand the importance of developmental screening or be confident in 
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administering the ASQ screening tool with children and their parents. No standard training for 

new employees to learn how to perform developmental screening existed.  

Opportunity for improvement was evident, as the variation in family acceptance of 

developmental screening by individual HDCC ranged from 0% to 31%. HDCC with higher 

numbers were perceived by the CCTL to have higher levels of confidence in presenting and 

performing the ASQ.  

 Staff turnover was a threat to project success. Staffing had been stable for the first two 

years since the program's inception with nine HDCC. In the months leading up to the 

intervention, two of the nine positions were vacated, and immediately after those positions were 

filled, two additional resignations occurred. The stress level of the department surged as HDCC 

were overwhelmed with cases. The intervention was postponed by six weeks to allow for 

training of the new HDCC to be able to assume caseloads and afford the whole team the 

opportunity to be in a good frame of mind. 

Intervention 

An educational intervention was planned based on the organization's goal to increase 

developmental screening, SWOT analysis findings, and consideration of successful practices 

identified in the literature search. The objective of the education was to facilitate robust 

understanding among HDCC about the importance of their role in accomplishing developmental 

screening by providing the knowledge and communication skills needed to enhance their efforts 

as they pursued performance of the ASQ. HDCC were notified of the mandatory training 

sessions over two weeks in advance to enable scheduling of family appointments and days off 

around these times. To measure HDCC self-rated knowledge and confidence, a pre-survey 

developed for the project was administered one week before the first session.  
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As part of annual employee performance evaluations, held on the anniversary of 

employment, HDCC set measurable improvement goals for the next year. CCP leadership 

determined, for the year, including the quality improvement project, all HDCC would set a goal 

to increase developmental screenings. The amount of improvement targeted was self-determined. 

Two HDCC on staff after the intervention had already set a goal to increase screenings prior to 

the education sessions. One did so nine months before and the other one month before. The 

remaining members of the team were informed about the developmental screening goal at the 

time of training. 

The education consisted of two sessions, each of approximately two hours duration held 

one week apart. The first session was opened by the health department's senior executive to 

convey the larger organization's support and the priority of the initiative. Unexpectedly they 

shared their personal experience as a child with developmental delay and how early intervention 

enabled them to eventually become a physician.  

Didactic content included (a) prevalence of developmental delay and importance of 

developmental screening as substantiated by literature; (b) success stories of early intervention; 

(c) developmental screening numbers overall and blinded results by individual HDCC; (d) the 

PAPM and its application to developmental screening, and; e) the presumptive recommendation 

approach. To promote personal meaning and motivation for each HDCC, a calculation was 

performed as a group using current CCP volumes and previously cited AAP estimates resulting 

in an average of three children per HDCC caseload who might be missed for early intervention. 

During the presentation of the PAPM, HDCC were asked to identify other aspects of CCP work 

to which precaution adoption decision making might apply and safe sleep for newborns and 

vaccinations were named. 
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In a prior quality improvement project of the project site, HDCC developed scripting to 

effectively introduce themselves to new referrals. Building on this experience, the developmental 

screening education included group brainstorming of scripts to introduce developmental 

screening to parents as well as follow-up questions and responses to resistance. Scripts included 

the presumptive recommendation approach as applied by Dempsey et al. (2018) in an 

intervention related to HPV vaccination acceptance. A presumptive recommendation approach 

for developmental screening included statements such as, "Part of our program is developmental 

assessment, and Jose is due for his six-month screening. When is a good time for us to meet?" At 

the end of the first session, a low fidelity simulation in the form of one-on-one role-playing was 

conducted between HDCC introducing the ASQ. 

The second session began with a group discussion of key content from session one to 

promote recall and retention. The performance of ASQ developmental screening was the main 

focus of session two, including demonstration of ASQ administration, scoring, and strategies for 

questions from parents and tips to foster cooperation of children. Performing the ASQ virtually 

by phone or video call was addressed, and a guide on administering the ASQ in virtual 

environments was provided. The appropriateness, as validated by the ASQ developer, of asking 

parents if a child is performing behaviors on the ASQ rather than personally observing each one 

was discussed.  

The post-survey of HDCC self-rated knowledge and confidence on the developmental 

screening education content areas was administered immediately following the second session. 

Additional follow-up training was offered to all participants but was not requested. 

After the sessions, developmental screening became a standard agenda item for CCP 

department weekly meetings. HDCC were asked to share experiences or questions related to 
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introducing or performing developmental screenings. The discussions revealed successes and 

challenges, provided opportunities to review key points from the educational sessions and to 

address situational nuances not covered in training. HDCC spoke of consciously retraining 

themselves not to ask for permission to administer the ASQ and shared new experiences 

administering the screening virtually. One mentioned knowing how to perform the ASQ before 

the training and appreciated the new concepts taught (the PAPM and the presumptive approach), 

providing a different perspective on developmental screening. Some shared the ASQ helping 

them to identify age-appropriate activities parents can begin encouraging to foster their child's 

development, such as learning how to use scissors or using certain verbal skills. An HDCC 

reported one baby boy made significant improvements in a few weeks after scoring low on gross 

motor skills and educating the sixteen year old mother on the importance of giving the baby 

more time to move on the floor rather than sitting still in a device. Others mentioned how the 

ASQ can be used to show parents areas in which children are showing progress. One HDCC 

reported having four families on their caseload at the time who, after the ASQ indicated the need 

for further evaluation, resisted referral. In time each family agreed to referral, and all were 

ultimately determined to need developmental therapies. 

 At one month and three months following the educational sessions, HDCC were given 

the number of developmental screenings they had performed and the trend of total CCP by 

month before and after the intervention, as shown in Figure 3. Data were not available to report 

at two months post-education due to a statewide computer system reporting problem.  

During the second month of the post-intervention period, HDCC were given an 

opportunity to receive a list of families on their caseload who had a child < 60 months who had 

not received developmental screening. Two HDCC requested their list, and one reported a month 
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later having used it to identify more opportunities for developmental screening. The same HDCC 

performed the highest number of screenings during the post-implementation period.  

Figure 3 

Raw Number of Screenings Performed on Children 

 
 

Study of the Intervention and Measures 

As described in chapter one, the project's primary aim was to increase CCP 

developmental screening. HDCC use a highly structured software program organized by the 

various CCP service pathways to guide and document their work. Based on demographic 

information, when the family has a child age < 60 months, the developmental screening pathway 

is automatically activated for review. Upon review, HDCCs select an indicator as to whether the 

parent declined or agreed to developmental screening, or they may leave the pathway 

undetermined. There may be more pressing concerns upon initial intake, which would lead the 

HDCC to keep the pathway unaddressed to pursue at a later date. Once the HDCC has performed 

developmental screening, the date is entered in the CCP software. Developmental screening 
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performance is computed by dividing the number of families with one or more developmental 

screening date by the number of currently enrolled families with a child age < 60 months. It is 

considered valid and reliable because it is standardized, well established, and integrated into the 

HDCC workflow. An epidemiologist at the state level extracted and reported these data. 

Excluded are families for whom their initial intake and assessment occurred before June 2020 

and who were not currently enrolled during the measurement period. 

The secondary aim of the project was to improve HDCC perceived confidence and 

knowledge in developmental screening and other related concepts addressed during the 

educational intervention. A short pre-and post-survey developed specifically for content areas in 

the intervention was administered. HDCC rated their confidence and knowledge on a one- to 

four-point Likert scale.  

Analysis 

Developmental screening performance is derived from a yes or no determination, and 

thus it is nominal level (categorical) data (Kellar & Kelvin, 2103). A Chi-Square test was applied 

to evaluate the statistical significance of the difference between baseline and post-intervention 

results. 

The knowledge and confidence survey results were evaluated at two different levels. 

Scores from pre-and post-survey ratings were used to derive an average overall score for each 

period. A paired sample t-test was used as the statistical test to determine the statistical 

significance of differences in this interval level data. Subscales were combined for the two 

domains of confidence and knowledge. Cronbach's alpha was applied to measure internal 

consistency to determine if the questions within the subscales are correlated and appropriate for 

use as subscales. 
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Demographic characteristics of HDCC were collected for analysis, including age group, 

years of experience, gender, parental status, type of formal education (nursing, social work, 

education, etc.), and level of post-secondary education (associates, bachelors, masters, 

doctorate).  

Ethical Considerations 

 The project contributes to improving health equity by promoting the early identification 

of developmental delays among all children, including those who may not receive optimal 

pediatric care. In addition, as described by Lipkin et al. (2020), adverse family experiences or 

social determinants of health such as family stress, poverty, and racism place children at higher 

risk for developmental problems. Considering these factors, families referred to the health 

department for care coordination services can be assumed to be at heightened risk for 

developmental delays. 

The project intended to create a positive and rewarding experience for HDCC learners. 

To avoid causing feelings of pressure or discomfort, a pre-and post-survey was designed to 

measure HDCC self-assessed confidence and knowledge, rather than administering a knowledge 

test with correct and incorrect answers to be graded.  

 The state epidemiologist provided data for developmental screening performance. To 

protect the privacy of people served by the CCP, it is de-identified by a unique number for each 

family. Historically in our country, the privacy of vulnerable individuals such as prisoners, 

children, and minorities has been mishandled. A person's receipt of social services such as the 

CCP is protected information.  

 There were no conflicts of interest among any participants or leaders involved in the 

project. An application was submitted to the Georgetown University Investigational Review 
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Board (IRB), and the project was deemed not human research. The health department site does 

not require a review of the project by an IRB or any other internal committee. The organization's 

senior director and public health officer provided a letter of support and served as the project's 

subject matter expert, including approving the project implementation plan. 
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Chapter 3:  Results 

 

A variety of statistics were computed on project data to evaluate the outcomes of the 

quality improvement initiative and to provide insights for continuing efforts at the project site 

and for potential replication by others.  

Percentage of Families Screened  

 The primary aim of the project was to improve the percentage of CCP families receiving 

developmental screening for children in the target age group. Table 1 provides the nine-month 

pre-project baseline compared to the three months immediately following the education sessions. 

There was a statistically significant increase in the percentage of families who received at least 

one developmental screening after the project implementation, from 11% to 25%, χ2(1) = 22.95, 

p < .001. 

Table 1 
 
Receipt of at Least One Developmental Screening Before and After Project Implementation 
 
 Pre Post 
 n (%) n (%) 
Received Screening 38 (11%) 85 (25%) 

Did not Receive 
Screening 

305 (89%) 252 (75%) 

Total 343 (100%) 337 (100%) 
 

Pre and Post Survey of Knowledge and Confidence 

The secondary aim of the project was to improve HDCC perceived confidence and 

knowledge in developmental screening and other core content provided. The short pre-and post-

survey developed specifically for the project (see Appendix A) was administered to all seven 

HDCC one week prior to the initial training session and at the conclusion of the second and final 
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training session. As shown in Table 2, the percent improvement in mean HDCC self-ratings 

ranged from 11% to 189% by question.  

Table 2 
 
Pre-Post Survey Mean Score Results    

 

 
Question Pre Post  % Change 
1c Confidence - Gain parent agreement 2.9 3.4 20% 
2c Confidence - Performing ASQ 3.3 3.6 11% 
     Confidence total 3.1 3.5 15% 
1k Outcomes of early intervention 3.0 3.7 24% 
2k Precaution adoption process 1.1 3.3 188% 
3k Presumptive recommendation approach 1.3 3.7 189% 
4k Performing ASQ 3.0 3.9 29% 
     Knowledge total 2.1 3.6 73% 
Survey overall 2.4 3.6 49% 

 
Note. N = 7 pre and post. ASQ = Ages and Stages Questionnaire. Rating scale for confidence: 1) 

not at all confident, 2) somewhat confident, 3) moderately confident, 4) very confident. Rating 

scale for knowledge: 1) no knowledge, 2) a little knowledge, 3) some knowledge, 4) good 

knowledge. 

 As a newly developed instrument, the internal reliability of the survey tool was assessed 

with Cronbach's alpha. Paired sample t-tests were used to compare the scores on the tool from 

pre- to post-survey. Individual questions were also compared pre- to post-survey using Wilcoxon 

signed ranks test. 

Technical Adequacy of the Tool 

 To assess the internal reliability of the tool, Cronbach's alpha test was performed. The 

tool overall (all six questions) had good internal reliability on the post-survey (.83 on Cronbach's 

alpha), but not the pre-survey. The four knowledge questions together as a subscale had good 

internal reliability in both pre (.81) and post-survey (.85) analysis. The two confidence questions 

did not demonstrate internal reliability as a subscale. The first confidence question (Q1c) asked, 
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"How confident do you feel (currently) in your ability to gain parent agreement to perform 

developmental screening (ASQ)?" Cronbach's alpha analysis revealed if question Q1c were 

dropped from the analysis, the tool overall had good reliability both pre (.76) and post-survey 

(.87). 

Comparing Pre to Post Survey Scores 

Pre-and post-survey mean scores were analyzed using paired sample t-test to determine if 

any of the differences in this interval level data were statistically significant. Subscales were 

combined for the two domains of confidence and knowledge. 

Table 3 

Comparing Pre- and Post-Intervention Scores Using Paired Sample t-Test (n = 7) 
 
 Pre Post    
 M (SD) M (SD) t(6) p d 
Total Score 2.4 (0.5) 3.6 (0.4) 4.39 .002 1.7 
Confidence 3.1 (0.7) 3.5 (0.3) 1.41 .104 0.5 
Knowledge 2.1 (0.7) 3.6 (0.5) 4.60 .002 1.7 
      
Total Score 
without Q1c 

2.3 (0.6) 3.6 (0.4) 3.84 .004 1.5 

 
Note: d is Cohen’s d, effect size for t tests – d > .8 is a large effect d = .5 is a medium effect 

 As shown in Table 2, the change in responses from pre- to post-intervention was a 

statistically significant increase in total score (p = .002) and on the knowledge subscale (p = 

.002). Wilcoxon Signed Ranks tests of each question found two individual questions to have a 

statistically significant change from pre- to post-, including the second knowledge question 

regarding the precaution adoption process (p = .017) and the third knowledge question regarding 

the presumptive recommendation approach (p = .020).  

Demographic Information 
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 Demographic information was compiled for the seven health department care 

coordinators (HDCC) who participated in the pre-and post-survey and education sessions. 

Notably, each HDCC had a different degree. All were female, and the majority were parents and 

between 30 and 50 years old. One HDCC who participated left the organization a few weeks 

after the training. Two new HDCC joined the CCP in the first month after the intervention but 

were in orientation and not expected to perform developmental screenings until after the three-

month post-implementation data period. 

Table 4 

HDCC Demographic Characteristics 
 
Characteristic Category n %  
Age     
 30-40 years 3 43%  
 40-50 years 3 43%  
 50-60 years 1 14%  
Gender     
 Female 7 100%  
Parent     
 Yes 5 71%  
 No 2 29%  
Experience at Health Department    
 < 1 month 2 29%  
 1-2 years 3 43%  
 > 4 years 2 29%  
Education     
 MS Social Work 1 14%  
 BS Social Work 1 14%  
 AS Social Work 1 14%  
 BS Psychology 1 14%  
 BS Sociology 1 14%  
 BS Early Childhood Development 1 14%  
  AS Nursing 1 14%  
     
Note. N = 7.  MS = Master of Science; BS = Bachelor of Science; AS = Associate of Science 
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Contextual Change 

The CCP began a new staffing model in the second month after the educational 

intervention involving families receiving special medical services funding (SMSF). The SMSF 

program is highly technical, and it was thought best to assign three dedicated HDCC who could 

become experts on its complex requirements. Not all HDCC enjoyed SMSF work, while others 

did, and it was hoped separating the workload would also lead to greater staff satisfaction and 

retention. While both populations receive care coordination, the focus of their services can be 

different. SMSF families usually receive contact every three months and stay enrolled until their 

medically needy child becomes an adult. The non-SMSF families are enrolled for shorter periods 

receiving monthly contact focused on screenings, resource provision, and referral for current 

needs. Two of the eight HDCC on staff at the time were reassigned a caseload only of families 

receiving SMSF. The other HDCC received the non-SMSF cases from the now SMSF 

specialists. The potential impact on developmental screening performance was unknown but 

would make comparing developmental screening by HDCC unreliable due to caseload 

reassignments. 
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Chapter 4:  Discussion 

 

 The project was successful in achieving its primary aim to increase the percentage of 

families receiving developmental screening in one health department's care coordination 

program. The secondary aim of increasing HDCC perceived confidence and knowledge in 

developmental screening and related content was also achieved. Analysis showed the results to 

be statistically significant for the improvement in the frequency of developmental screening as 

well as the increase in perceived knowledge of the HDCC. 

Strengths 

The project's achievements were fostered by the ongoing support and attention of the 

project leader and health department leadership from the department level to the senior 

executive. Based on HDCC feedback, the introduction of the Precaution Adoption Process 

Model (PAPM) and the presumptive recommendation approach are believed to have enriched the 

training and provided insights and resources to increase the successful pursuit of developmental 

screening. Participants also appeared to be motivated by receiving data specific to their own 

caseload and individual performance. The development of the educational intervention was 

guided by the work of others identified through the literature search recommending a 

multifaceted approach.  

Interpretation 

 Both project measures indicated similar positive improvement. The association between 

project interventions and the measured outcomes appears clear and direct. The baseline and post-

intervention developmental screening performance data were obtained from the same source at 

the state level, providing consistency and reliability. The survey of self-rated knowledge and 
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confidence was administered to all seven participants at the same time pre-and post-intervention, 

and no other factors or events which might influence the ratings were known to have occurred in 

the intervening two-week period.  

 Findings were consistent with those found in the literature review of works measuring 

change in healthcare worker behavior as a result of educational interventions. Five of six studies 

identified resulted in a statistically significant favorable impact of education on at least one 

primary outcome. The one unsuccessful study did not require or measure participant attendance to 

education sessions (Sun et al., 2018). 

 By increasing developmental screenings, the project can be expected to result in a 

positive impact on the community served by the health department. Reaching previously 

unscreened children will undoubtedly increase the identification of potential developmental 

delays and increase referrals for early intervention. Early intervention has been shown to 

improve outcomes, but many children with delays are not identified before kindergarten 

nationally. 

 There was no cost for the project to the health department. Existing computer systems 

and personnel were used to obtain developmental screening data. Department leadership spent 

time contributing to project planning and implementation. As always, there was opportunity cost 

in devoting time and attention to one project as opposed to other possible initiatives. The doctor 

of nursing practice student intern served as project leader averaging seven hours per week over a 

seven-month period of planning and execution. If an organization wanted to implement the same 

project, identification of necessary project management and leadership resources and 

determination of whether the project will be a priority for leadership attention would need to 

occur.  
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Limitations 

 The project was executed in a well-established program with stable leadership. The 

organization had proven success on other quality improvement initiatives providing a strong 

starting place on which to build. Not all settings will have this advantage, and implementation in 

a setting without leadership support or program stability could create problems with 

generalizability.  

 The Cronbach's alpha test to evaluate technical adequacy of the pre-and post-survey of 

HDCC confidence and knowledge did not find good internal reliability of the tool overall on the 

pre-survey. As such, the value of comparing pre-and post-survey results is reduced.  

 Not all health departments have a care coordination program. The ongoing monthly 

contact by care coordinators and the helping relationships they develop creates the opportunity to 

provide developmental screening. Lacking a similar care delivery model, it may be difficult for 

health departments to provide developmental screening. 

 Factors potentially limiting the internal validity of the project's results included the 

Covid-19 pandemic, changes in HDCC personnel between the baseline period and the post-

intervention period, and the reassignment of CCP families to different HDCC. Results may have 

been impacted by the Covid-19 pandemic due to ongoing variation in the amount of home 

visiting to CCP families and changes in the work setting of HDCC. Due to staff turnover, only 

four of the original nine HDCC employed during the baseline period were present during the 

post-implementation data period. New HDCC assumed those positions making pre-post 

comparisons less clear due to the potential for different preexisting skills and abilities of each 

individual. Finally, it is not known whether the reassignment of caseloads for the new staffing 

model post-implementation could have impacted outcomes. 
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Conclusions 

 The quality improvement project was successful in demonstrating the value of carefully 

planned multifaceted educational interventions to change health care worker behaviors. The 

contribution of each component cannot be evaluated in this work. The outcomes can only 

suggest the strategies, as combined, were effective.  

Sustainability 

 The CPP implemented a new monthly report to HDCC of families on their caseload 

eligible for developmental screening who have not received or declined the service to potentially 

boost improvements already achieved. To sustain improvements and potentially make further 

gains, the CCP is recommended to continue providing HDCC with individual and overall 

department developmental screening volumes on a monthly basis for the next six months. Then, 

to avoid loss of ground gained, reporting should continue to occur at least quarterly, and 

unfavorable variation among HDCC addressed with coaching or retraining. New personnel 

should receive the developmental screening education program with consideration of potential 

improvements to the approach over time.  

Potential Spread to Other Contexts 

 Components of the intervention would be well applied in other contexts where a change 

in healthcare worker behavior is desired. Senior leader sponsorship and direct departmental 

leader engagement in designing and implanting the plan should be considered essential to any 

quality improvement initiative. The use of a multifaceted educational approach is also applicable 

to other settings and project types to enrich learning. Participants can find personal meaning and 

motivation by seeing how individual efforts can impact the larger aim, such as by showing 

HDCC the number of children with delays on their own caseload who are likely to be missed for 
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identification. Also, giving staff their own performance data compared to others (blinded) 

promotes personal responsibility for improvement. Another key element is ensuring a high 

degree of participation in educational sessions among targeted workers, striving for 100%. 

Frequent discussions among the team of successes, challenges, questions, tips, and performance 

data updates can fuel improvement in the weeks following formal education sessions. In 

addition, the PAPM and presumptive recommendation approach can be well applied to providers 

of many preventive health care services to foster enhanced understanding and communication 

effectiveness. 

Implications for Practice 

 In addition to ongoing improvement and sustainment efforts at the project site, the 

initiative has potential for implementation in other community care coordination programs 

serving families with children under five. The CCP is a statewide program providing the same 

service pathways. The quality improvement plan developed for one site could be deployed across 

the state to over 50 health departments. It would be vital to ensure leadership interest and 

engagement and to consider adaptations needed for the culture and the assessed needs of each 

site. Nationally, only 63% of pediatricians perform developmental screening (Lipkin et al., 2020, 

p. 2), and community provision of such services can serve as a safety net to identify delays and 

increase early intervention. The project could be applied nationally to other community-based 

care coordination programs serving families with young children. 

Next Steps 

 The immediate next steps at the project site include careful implementation of the 

activities outlined in the sustainment section above. It is easy to celebrate short-term 

improvements and put an initiative aside, to later find staff have observed the decrease in leader 
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attention and have reduced their efforts accordingly. To pursue broader impact, a report on the 

project will be shared with the state CCP leaders to determine their interest in sharing the 

initiative for potential spread to other sites statewide. 

 The project highlighted the importance of meticulous planning of quality improvement 

initiatives, ensuring the project is a priority for leaders and cultivating their active engagement. 

The presence of a project leader in the department on a weekly basis to keep attention focused 

and to continuously fine-tune strategies for improvement is a valuable enabler for any quality 

improvement effort. The project leader's identification of effective practices from published 

educational initiatives was enriching to the effort leading to the delivery of a multifaceted 

program that informed, inspired, and equipped participants. Key components employed from the 

literature review were assessment of confidence as well as knowledge, the PAPM theoretical 

model, the presumptive recommendation approach, group script development, role-playing, and 

ongoing post-education team discussions and feedback. Not gleaned from the literature, the 

group calculation of the number of children on each HDCC caseload likely to be missed without 

their efforts and provision of individual performance data to participants in the post-education 

period were considered positive enablers for initial improvements and sustainment. Finally, the 

ultimate achievement of the project is knowing increased developmental screening will result in 

more children receiving early intervention and better lifelong outcomes. 
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Appendix A 

Pre-and Post-Survey of HDCC Confidence and Knowledge 

 
 
Question 

Not at all 
confident 

(1) 

Somewhat 
confident 

(2) 

Moderately 
Confident 

(3) 

Very 
Confident 

(4) 
How confident do you feel (currently) in 
your ability to gain parent agreement to 
perform developmental screening 
(ASQ)? 

        

How confident do you feel (currently) 
about performing the ASQ? 

        

 

    
How would you rate your knowledge on 
the following content areas? 

No 
knowledge 

A little 
knowledge 

Some 
knowledge 

Good 
knowledge 

Differences in outcomes when children 
receive early intervention for 
developmental delays 

        

Precaution adoption process         

Presumptive recommendation 
approach 

        

Performing developmental screening         
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Appendix B 

Permission to Use Theoretical Model 

From: NEIL WEINSTEIN <neilw@scarletmail.rutgers.edu> 
Date: Wed, May 19, 2021 at 2:13 PM 
Subject: Re: Permission to Use PAPM 
To: Janice Belbeck <jsb333@georgetown.edu> 
 
Dear Janice 
 
You have my permission to use the model I developed in your research. If any specific questions arise— 
such as how to word the questions for assessing a person's stage— I would be happy to answer them.  
 
Neil 

 
On May 19, 2021, at 10:48 AM, Janice Belbeck <jsb333@georgetown.edu> wrote: 

Dear Dr. Weinstein, 

I am a doctor of nursing practice student at Georgetown University. My doctoral project focuses on 
increasing parental agreement to developmental screening for their children. I would like to use your 
PAPM model as the theoretical model to teach health department employees who recommend these 
screenings to parents. I think it will help them to understand this process of considering a risk not 
previously considered. Your research also provides helpful insights on what influences a person in 
different steps of the process. I will cite a number of your published studies in my paper as well. 

We have been encouraged to seek permission from the author of the theoretical model which we are 
applying. I am seeking your permission to use this model and figure (as shown below) in my doctoral 
project paper. I would use this diagram and state that it is used with your permission. Please let me know 
if you would like to know more about my project. I would be glad to have a call with you or send more 
information.  

            

Janice Belbeck, MA, RN, CPHQ, FACHE 
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