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ADOLESCENT IMMUNIZATION COMPLETION 1 

Adolescent Immunization Completion Among Midwestern Primary Care Clinics 

 

Purpose: Immunizations, specifically human papillomavirus (HPV), tetanus, diphtheria, and 

acellular pertussis (Tdap) and meningococcal (MCV), are recommended between ages 11-17 but 

may be frequently missed due to low rates of adolescent well child examinations (WCEs). The 

purpose of the project was to evaluate immunization completion among two midwestern primary 

care clinics. Methods: A mixed methods approach was utilized by conducting focus group 

interviews among clinic staff and electronic health record chart review. Results: Less than 30% 

of eligible Kansas clinic patients received the HPV vaccine compared to 75.2% of Iowa patients. 

Both clinics were similar for Tdap with nearly 75% of WCE patients up to date, and negligible 

differences noted in MCV administration rates ranging from 68.3-82.9% between sites. 

Immunization rates among all visits were much lower across the three vaccines. Conclusions: 

Immunization completion rates may be impacted by school requirements, lack of screening, and 

variances in documentation practices. 

 

Keywords: adolescent, vaccines, human papillomavirus viruses, diphtheria-tetanus-acellular 

pertussis vaccines, meningococcal vaccines, well child examination 

 

Implications and Contributions Statement 

Immunizations are a strongly recommended component of adolescent well child examinations, 

yet rates among two midwestern primary care clinics remain below national averages. Health 

care providers should diligently and routinely screen patients, review state vaccination registries, 

and document all administration or refusal of immunizations. 

Introduction  
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Well child examinations (WCEs) are structured examinations which encompass 

developmental metrics including age-appropriate physical health, vaccination status, and 

emotional/social developmental milestones within a single office visit. Bright Futures and the 

American Academy of Pediatrics jointly published a set of comprehensive health guidelines 

known as the “Periodicity Schedule,” which indicates recommended screenings and assessments 

to be completed during WCEs from infancy through adolescence.[1] Completion of routine 

wellness visits is most common in the newborn and early childhood populations, coinciding with 

the more frequent recommended examinations prior to age three. Despite the suggested decrease 

in frequency to annually after age three, only 29% of adolescents ages 12-17 attend their yearly 

preventive visit. The majority of adolescent care is episodic.[2] Consequently, these episodic 

visits constitute the health care experience for adolescents, reducing the opportunity for 

preventive care.  

Immunizations are an important aspect of preventive health and wellness. The Centers for 

Disease Control and Prevention (CDC) recommends administration of the meningococcal 

conjugate vaccine (MCV); the tetanus, diphtheria, and acellular pertussis (Tdap) booster; and the 

human papilloma virus (HPV) vaccination series during adolescence.[3] While all three are 

recommended, they vary greatly in terms of actual completion rates. National HPV vaccination 

rates remain lower for United States adolescents at 76.9% for ≥1 dose, in comparison to Tdap 

and MCV, which both achieve over 89% coverage nationally.[4] Although vaccination 

requirements for school districts pose a significant reason for this noted disparity, primary care 

providers are well positioned to serve as stewards of change.  

Addressing parental concerns, misinformation, and the importance of HPV vaccination 

prior to the beginning of sexual activity are avenues in which the clinician can promote and 
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improve immunization rates.[5] Tilden notes that only about 52.4% of Kansas adolescents ages 

13-17 have received at least one dose of the HPV vaccine, and 72.1% received the MCV[6]; both 

values again falling below national averages. In Iowa, Tdap and MCV rates among adolescents 

aged 13-15 were 79.5% and 78.5% respectively, while only 60.3% of adolescents aged 13-17 

had completed the HPV series.[7,8]  

Methods 

Prior to implementation, a literature review was conducted to examine the role of the 

primary care provider (PCP) in promoting health behaviors and reducing risk through the annual 

adolescent preventive care visit. A mixed methods approach was utilized during the project 

incorporating qualitative and quantitative measures. The protocol was granted approval by 

Washburn University’s institutional review board. Informed consent for qualitative data 

collection via focus group interviews by clinic site role was obtained prior to the interviews. 

Quantitative data was collected through query of electronic health record (EHR) reports but 

required the use of subsequent manual auditing. EHR inclusion criteria consisted of adolescents 

aged 11-17 established at the clinic, meaning either an episodic or preventive care visit, between 

the dates of January 1, 2020 and December 31, 2021. Adolescents younger than 11 years or older 

than 17 years were excluded.  

Results 

 During the two-year period, 164 of 314 eligible Kansas clinic patients and 97 of 224 

eligible Iowa clinic patients presented for WCEs. Though HPV vaccination eligibility starts at 

age 9, all patients aged 11-17 years were screened for up-to-date immunizations, whether 

previously received and documented or administered at their WCE. Only 28.1% of Kansas clinic 
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patients had received at least one dose while 75.2% of patients at the Iowa clinic received HPV 

vaccinations at their WCEs. 

The Kansas and Iowa sites were very similar for Tdap with nearly 75% of WCE patients 

up to date, and negligible differences noted in MCV administration rates ranging from 68.3-

82.9% between sites (see Figure 1), well below the noted 89% national averages outlined in the 

literature.  

Rates of vaccination when analyzing all visits, all patients, are much lower across the 

three vaccines, compared to patients attending for a preventive care visit.   

Discussion 

A contributing factor to higher completion rates of Tdap and MCV is likely the vaccine 

requirement for public school attendance in both states. The low rates of vaccine completion 

among all visits, preventive and episodic, may be attributed to lack of screening or 

documentation of vaccines previously received when patients only present for episodic visits 

rather than well child examinations. At the Kansas clinic specifically, there was a lack of refusal 

documentation for all vaccines except influenza. Data review noted a trend in omission of 

vaccine documentation which may have contributed to perceived low rates of vaccination at this 

site. Providers and nursing staff are accountable for routine local vaccination chart review and 

state vaccination registry review. Lacking appropriate documentation at this site poses a 

perceived need for further vaccine process improvement monitoring.  

Identified project limitations include the EHR’s inability to run a single report containing 

all requested study metrics. Reports were merged but variances among eligible patients on 

individual reports created the need for a manual audit. The manual audit allowed the risk of 

human error when entering missing information into the dataset. Additionally, the Kansas 
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clinical site was acquired by the health system in March 2020; therefore, historical data on six 

patients was unavailable. The onset of the COVID-19 pandemic along with the temporary 

closure of healthcare facilities and the transition to telehealth medical visits limited the number 

of patients seeking care or able to obtain care. 
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Figure 1 

 
Vaccination Rates of HPV, Tdap, and Meningococcal Among Adolescents at Well Child 
Examinations and All Visits 

 
Note. HPV = Human Papilloma Virus. Tdap = Tetanus, Diphtheria, Acellular Pertussis. WCE = 
Well Child Examination 
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Well Child Examination Depression Screening and Adolescent Suicidality in Kansas 

Adolescent suicide rates continue to rise nationally while primary care providers remain 

ill prepared to adequately address this trend. National Outcome Measure (NOM) 16.3 aims to 

reduce the number of adolescent deaths by suicide on a national and state level, a rate that has 

increased by 60.2% over the last decade in the state of Kansas (Curtin, 2020). The Health 

Resources and Services Administration (HRSA) 2022 Kansas State Action Plan addresses NOM 

16.3 by proposing increased engagement in annual adolescent well child examinations (WCEs), 

inclusive of annual depression screenings, based on Bright Futures and the American Academy 

of Pediatrics (AAP) guidelines (HRSA, 2022). A quality improvement study was conducted to 

evaluate the comprehensiveness of WCEs and ascertain what correlation, if any, exists between 

WCE completion and adolescent death by suicide rates.  

Methods 

Data was collected using a mixed method design at two midwestern primary care clinics; 

one in Kansas and one in Iowa. Inclusion criteria consisted of adolescents established at the 

clinic, defined as having had an episodic or preventive care visit within the previous two years 

(January 1, 2020 through December 31, 2021). Adolescents younger than 11 or adults older than 

17 years of age were excluded.   

Focus groups were conducted with clinic staff to evaluate staff roles and responsibilities, 

office processes, and preventive care measures addressed during routine adolescent WCEs. 

Electronic health record (EHR) chart audits were also completed to quantify various metrics of 

the adolescent WCE. Focus group data and EHR reports were obtained from April through May 

2022 with subsequent manual auditing and data analysis through July 2022.  

Results  
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Focus Group Interviews 

            Focus Group interview findings were analyzed and categorized into common themes, 

illustrated in Table 1.   

Table 1  
Focus Group Interview Themes 

Kansas Clinic Iowa Clinic 
• Lacking standardized process for scheduling 

follow-up appointments  
• Nursing staff are responsible for completing 

vital signs, medical record updates, and 
EHR-prompted screening examinations 
during the rooming process 

o PHQ-2/PHQ-9 depression screenings 
completed by nursing staff for every 
WCE patient 

• WCEs are frequently missed unless 
immunization or PPE is required for school.  

o Though coded as a WCE for billing 
purposes, content of visit is typically 
guided by school physical forms 
rather than Bright Futures 
recommendations 

• Lacking standardized process for scheduling 
future WCEs 

• Nursing staff are responsible for completing 
vital signs, medical record updates, and 
screening examinations during the rooming 
process.  

o PHQ-9/PHQ-A depression 
screenings used for patients 
(dependent on provider).  

• WCE content is often covered briefly 
during PPEs, not as a separate appointment 

Note. EHR— electronic health record, PHQ-2— patient health questionnaire-2, PHQ-9— patient 
health questionnaire-9, PHQ-A— patient health questionnaire-9 modified for adolescents, PPE— 
pre-participation examination, WCE— well child examination 
  
EHR Data Query  

A retrospective chart review was completed, and WCE completion and depression 

screening rates were collected at both sites for comparison and analysis. Of the 314 patients that 

met inclusion criteria at the Kansas clinic, 68% (n=214) completed a WCE in 2020 or 2021. At 

the Iowa clinic, 224 patients met inclusion criteria, and 52% (n=116) completed a WCE within 

the same time frame. The average age of patients seen for a WCE at both clinics was 14.5 years.  

Patients that completed a WCE at the Kansas clinic were screened 100% of the time 

(n=214) using the PHQ-2, with subsequent use of the PHQ-9 if positive. In comparison, 67% of 

patients who presented for a WCE in Iowa (n=116) were screened for depression. Screening 

tools utilized at this site were chosen at the provider’s discretion. The PHQ-2 was used for 1 
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patient, the PHQ-9 was used for 41 patients, the PHQ-A was used for 35 patients, and 1 patient’s 

chart did not specify which screening tool was used.    

Limitations 

 Quantitative data collection occurred after the start of the COVID-19 pandemic and likely 

contributed to missed adolescent WCEs, making this a limitation. Limiting factors related to data 

collection necessitated manual auditing, which was vulnerable to human error. Additionally, a 

lack of generalizability exists due to the patients at both Midwestern sites representing 

predominantly white and commercial insurance payors. For the purposes of this project, 

however, both clinical implementation sites were comparable in demographic information.  

Discussion 

  Adolescent death by suicide has increased by 60.2% from 2007 to 2018 in the state of 

Kansas, surpassing the national increase average of 57.4%. Despite a 33% decrease in depression 

screening rates at the Iowa clinic during this project, the Iowa adolescent suicide rate occupies 

the lower end of the spectrum at an increase of 30.2% within the same time frame (Curtin, 2020). 

The results of this project demonstrate a lack of consistent standardized tool utilization during 

wellness screenings for adolescents. Opportunities for improvement in the state of Kansas may 

include the utilization of a more age-appropriate screening tool, such as the PHQ-A or Cohen’s 

(1991) HEADSS assessment, which differentiate depression symptoms from suicidality risk. 

Addressing suicidality as an independent variable during adolescent depression screenings may 

render more favorable decreases in Kansas adolescent death by suicide rates than utilizing a less 

appropriate tool for the adolescent population, even if it is being done more frequently. 
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Abstract 

Nurse practitioners have an essential role in completing age-appropriate high-risk behavior 

screenings including tobacco/nicotine, alcohol, and illicit drug use, as well as sexual activity 

during the adolescent well child examination (WCE). This quality improvement pilot integrates 

qualitative and quantitative tools to evaluate health care providers’ beliefs, general clinic 

processes, and the overall quality of WCEs among adolescents aged 11 to 17 years in two 

midwestern primary care clinics. Qualitative data was obtained through focus group interviews. 

Quantitative data was obtained through queried reports and manual electronic health record 

(EHR) chart audits. Qualitative results indicated that prompts for age-appropriate high-risk 

behaviors are not triggered within the EHR until 17 to 18 years at the Kansas clinic. Quantitative 

results indicated tobacco and alcohol use were screened at or above national averages at both 

study sites while the Kansas clinic was noted to have markedly lower screening completion rates 

for electronic nicotine delivery systems (ENDS) use, illicit drug use, and sexual activity as 

compared to the Iowa clinic. Additional studies should be conducted to validate that standardized 

assessments, age-appropriate EHR triggers, and the separation of tobacco versus ENDS use 

questions provide more comprehensive adolescent WCEs. 

Keywords: high-risk behavior, age-appropriate screenings, adolescent, well child 

examination, tobacco, ENDS, alcohol, illicit drug use, sexual activity, mixed-methods 
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Opportunities for Increased Completion of High-Risk Behaviors Screenings During Well 

Child Examinations in Midwestern Primary Care Clinics 

Well child examinations (WCEs) are comprehensive preventive health visits conducted 

by health care providers that are recommended at routine intervals from birth through the 

beginning of young adulthood. In adolescent aged children, these visits are suggested annually 

and are structured examinations which encompass developmental metrics including age-

appropriate physical, emotional, and social milestones as well as vaccination status within a 

single office visit. Bright Futures and the American Academy of Pediatrics ([AAP], 2021) jointly 

published comprehensive health guidelines known as the “Periodicity Schedule,” which indicate 

recommended screenings and assessments to be completed during WCEs from infancy through 

adolescence. Utilization of these guidelines supports health care providers in reducing risk for 

disease and injury while promoting optimal health maintenance of children and adolescents. 

During the period of adolescence, inevitable changes occur in all aspects of development. 

As adolescents assume responsibility for their own health habits, they are at a critical juncture 

where preventative screenings and education serve an important role in future development. 

Behaviors learned in adolescence have a strong influence on adult lifestyle choices, illustrating 

further necessity for WCEs guided by health care providers during these developmental years 

(Andrews, 2017). 

According to the Bright Futures and AAP (2021) as well as the U.S. Preventive Services 

Task Force (n.d.), the recommended practices specific to adolescent WCEs include conducting 

screenings and providing adolescent-specific education on sensitive topics to reduce high-risk 

behaviors. In order to openly discuss such topics with adolescents, the health care provider bears 

a responsibility for ensuring confidentiality and building therapeutic rapport. Age-specific topics 
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should include but are not limited to substance use, sexual activity, and human papillomavirus 

(HPV) vaccinations (Bright Futures & AAP, 2021).  

Substance Use 

Tobacco  

Tobacco is the most common illegal substance used by adolescents with approximately 

20% of high school students reporting use of tobacco products (LeLaurin et al., 2019). Beyond 

tobacco use, a more concerning trend is the amount of middle and high school students who use 

electronic nicotine delivery systems (ENDS), also known as vaping. LeLaurin et al. (2019) found 

that more adolescents use ENDS due to the perception that these devices are less harmful and 

addictive than traditional cigarettes. However, like cigarettes, vaping may cause cancer, can 

negatively affect brain development in adolescents, and has shown to be a strong predictor of 

subsequent cigarette use (United Health Foundation, 2021b). To screen and educate children in 

this population appropriately, it is recommended that clinicians modify tobacco-related smoking 

questions to include specific inquiries on ENDS as ENDS users often view vaping as behavior 

distinct from smoking cigarettes (Rodriguez et al., 2021). 

Alcohol 

There are many risks associated with underage drinking including academic issues and 

impaired judgement, both of which can lead to other risky behaviors such as violence and sexual 

activity (United Health Foundation, 2021b). Underage drinking also presents an increased risk of 

developing an alcohol use disorder as an adult, demonstrating that adolescent behavior predicts 

future behavior in adulthood. Outside of the many health risks posed by underage alcohol 

consumption, United Health Foundation (2021b) reported an economic expenditure of $24.3 

billion in 2010.  
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Illicit Drugs  

According to the Centers for Disease Control and Prevention ([CDC], 2021a), marijuana 

is the most frequently used federally illegal drug in the United States, and its use may have 

permanent effects on the developing brain. These effects can include, but are not limited to: 

difficulty thinking, memory issues, attention, and learning, decreased coordination, and overall 

problems with both school and social life (CDC, 2021a). There is also a notable risk associated 

with frequent marijuana use and mental health disorders including anxiety, depression, 

suicidality, acute psychosis, and schizophrenia (CDC, 2021a). For people who begin using 

marijuana before age 18, the risk of developing marijuana use disorder is greater than for 

individuals who do not (CDC, 2021a).  

Sexual Activity and HPV Vaccinations  

Bright Futures and AAP (2021) recommend annual anticipatory guidance and risk 

reduction education, prompting primary care providers to address sexual health by taking a 

sexual history and delivering appropriate screenings and vaccinations (Grubb et al., 2020). The 

CDC (2021b) recommends administration of the HPV vaccination series during adolescence, 

starting as early as 9 years of age. National HPV vaccination rates remained low for United 

States adolescents in 2021 with only 76.9% receiving one dose, and a mere 61.7% of patients 

having received the full HPV series (Pingali et al., 2022). Addressing patient and parental 

concerns, misinformation, and the importance of HPV vaccination prior to the beginning of 

sexual activity are all ways in which the clinician can decrease sexually transmitted infection 

(STI) prevalence among adolescence (Holman et al., 2014). 

High-Risk Behaviors in Kansas  
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One of Kansas’s health priorities is to increase the percentage of adolescents engaging in 

annual preventative medical visits by 2025 (Kansas Department of Health and Environment, 

n.d.). The need for adolescents to complete WCEs is illustrated by Kansas’s unsatisfactory rates 

of alcohol, tobacco, and drug use, sexual activity, and HPV vaccination as compared to national 

data. Slightly better than the national average, 6.8% of Kansas adolescents endorsed using illicit 

drugs from 2018-2019 (United Health Foundation, 2021b). Similar to national rates, only 3.5% 

of adolescents reported using a tobacco product during that time (United Health Foundation, 

2021b). Most concerning and above national averages, 10.3% of adolescents ages 12-17 reported 

drinking alcohol in the last month, and approximately 22% of high school students reported 

using ENDS (United Health Foundation, 2021b).  

In relation to participation in high-risk behaviors such as underage drinking, there may be 

correlation to increased rates of sexual activity and unplanned pregnancies. This is evidenced by 

Kansas reporting higher than average teen birth rates at 19.2 births per 1,000 among females 

ages 15-19 years (United Health Foundation, 2021b). Utilization of the WCE to discuss sexual 

activity and prevention of teenage pregnancy is important in helping adolescents to achieve 

optimal sexual health. Equally important with regards to sexual wellness is the discussion of STI 

prevention, particularly HPV through proper vaccination. While most immunizations are 

administered between birth and age 6, the HPV vaccine is received during adolescence. 

Unfortunately, Tilden (n.d.) notes that only about 52.4% of Kansas adolescents have received at 

least one dose of the HPV vaccine, a value which falls well below national averages.  

High-Risk Behaviors in Iowa 

Addressing substance use and abuse in Iowa is an important component of the WCE. The 

use of tobacco products, alcohol, and illicit drugs among adolescents in Iowa remains near 
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national averages (CDC, 2020). Among public high school students in Iowa, 25% have used 

tobacco products in their lifetime and 47.5% have used an electronic vaping product, with one in 

five vaping in the previous 30 days (Iowa Department of Public Health [IDPH], 2021). Within 

the same public high school population, one in four had consumed alcohol at least once in the 

previous 30 days, while more than one in 10 had consumed five or more drinks in a row (IDPH, 

2021). Similar to national averages, illicit drug use among Iowa adolescents is approximately 

7.8% (United Health Foundation, 2021a). Substance use, especially vaping, has been identified 

as an emergent issue to address by the IDPH (2021).  

High-risk behaviors such as tobacco and alcohol use may be associated with other risky 

behaviors like engagement in sexual activity. Though Iowa rates below the national average, teen 

birth rates remain a concern at 14.1 births per 1,000 females ages 15-18 years (United Health 

Foundation, 2021a). Use of the WCE to address sexual activity and prevent teenage pregnancy is 

vital in helping adolescents to promote ideal sexual health. Just as important to pubescent sexual 

wellness is the prevention of HPV. Though the HPV vaccination rates showed recent 

improvement from 45.5% in 2016 to 60.9% in 2019 for adolescents ages 13-17, rates remain 

below national average, keeping HPV vaccination a focus of the WCE in Iowa (United Health 

Foundation, 2021a). 

Methods 

Design 

The quality improvement pilot was reviewed, and clearance for the project was granted 

by Washburn University in March 2022 with subsequent IRB approval for implementation at the 

Iowa and Kansas sites. This study integrates qualitative and quantitative tools to evaluate health 

care providers’ beliefs, general clinic processes, and the overall quality of WCEs among the 
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adolescent population in two midwestern primary care clinics. Qualitative data was obtained 

through focus group interviews. Quantitative data was obtained through automatically generated 

reports and manual electronic health record (EHR) chart audits.  

Project Setting & Population 

Project Sites 

         The settings for the project included primary care clinics in Iowa and Kansas. Both 

clinics, while freestanding, are entities of larger non-profit hospital organizations. Staff members 

within the clinics include receptionists, certified medical assistants (CMAs), certified nursing 

assistants (CNAs), licensed practical nurses (LPNs), registered nurses (RNs), nurse practitioners 

(NPs), physician assistants (PAs), physicians (Doctors of Medicine [MDs] or Doctors of 

Osteopathic Medicine [DOs]), and other ancillary staff such as laboratory and radiology 

technicians. Both acute and chronic conditions are treated by the health care providers of the 

clinics. The clinic located within rural northern Iowa serves several small farming communities. 

The clinic located in northeast Kansas serves both suburban and rural communities. 

Project Population 

Recruitment of the clinic staff (receptionists, CMAs, CNAs, LPNs, RNs, NPs, PAs, MDs, 

DOs) to participate in focus group interviews occurred through email and verbal communication 

between the project team and clinic staff. Written consent was obtained from all staff willing to 

participate in the project and they were advised they could withdraw from participation at any 

time. The interviews were audio recorded, transcribed by the project team, and stored on a 

password-protected laptop. 

The project’s target population for EHR data query was specific to adolescents (ages 11-

17) who received care at the primary care clinics between January 1, 2020 and December 31, 
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2021. Adolescents were included in the study if they were established patients, meaning a visit 

(episodic or preventive) must have occurred within the specified timeframe. Adolescents who 

were younger than age 11 and adults older than 17 years of age were excluded. 

Data Collection 

Focus Groups 

To understand the breadth of the problem, the project team conducted in-depth qualitative 

interviews with the project site staff members during March and April 2022 in Iowa and in April 

2022 in Kansas. These staff members were categorized into three focus groups: reception staff, 

nursing staff, and health care providers. Interview questions were based on their professional 

roles within the clinic. For example, reception staff were asked questions more specific to 

scheduling patients, whereas nursing staff and health care providers were asked about their 

responsibilities in preventive care and risk reduction screening during WCEs. Following 

completion of the interviews, the project team reviewed and analyzed the response content for 

themes and trends. A professional panel including three doctoral level faculty with experience in 

pediatrics, primary care, and qualitative research provided oversight by reviewing findings to 

minimize researcher bias and assure validity of themes. 

Data Query 

         The project team collaborated with the project site information technology (IT) 

professionals from April to May 2022 to query the EHR systems and obtain a report of patients 

with office visits between January 1, 2020 and December 31, 2021 who met the study’s 

population eligibility criteria. An automatically generated report which included demographics 

such as age, gender, and insurance payor were analyzed to evaluate generalizability. 

Furthermore, the project team reviewed the report to identify completion rates of recommended 
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high-risk behavior screenings such as tobacco/ENDS, alcohol, and drug use, sexual activity, and 

documentation of HPV vaccine administration. Additionally, manual chart audits were 

completed for accuracy and inter-rater reliability. The data was compiled and saved as a 

restricted access document on a password protected laptop. 

Results 

Focus Groups 

 Focus group interview analysis yielded three major themes similar at both sites. First, 

nursing staff complete vital signs, medical history updates, vaccination updates, and tobacco and 

depression screenings during the rooming process. Second, the EHR prompts the nursing staff to 

complete most of the age-appropriate screening questions related to high-risk behaviors. 

However, for the Kansas site, these prompts do not appear until ages 17-18 years. Finally, WCEs 

are frequently missed unless immunizations or pre-participation examinations (PPEs), also 

known as sports physicals, are required for school.  

Data Query 

 Reports were electronically abstracted from charts in the EHR and then manually audited 

by the project team. Patients were between the ages of 11 and 17 years with an average age of 

14.5 years at both sites. Most of the 314 Kansas adolescents were white (91.7%), commercial 

insurance payors (74.5%), and male (54.1%). Most of the 224 Iowa adolescents were white 

(91.1%), commercial insurance payors (65.2%), and female (54.9%). Of the audited screenings, 

tobacco and alcohol were screened at similar rates in the Kansas site (97.0%; 84.8%) and Iowa 

site (96.6%; 93.2%), respectively. Beyond these two high-risk behavior screenings, Iowa was 

noted to have far superior completion rates with regards to ENDS use, drug use, sexual activity, 

and HPV immunization. Screening for ENDS use in Kansas was a meager 32.9% as compared to 
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91.5% in Iowa. Drug use was asked about in only 12.8% of WCEs in Kansas versus 93.2% in 

Iowa. Sexual activity screenings had the lowest completion rate of all high-risk behaviors at both 

sites. Queries showed Kansas rates at a mere 0.6% and Iowa rates at 53.0%. Finally, the Kansas 

site either administered or addressed immunization status during 28.1% of WCEs compared to 

75.2% of WCEs at the Iowa site. 

Discussion 

Implications for Future Research 

 Results demonstrate that the lack of a standardized assessment during an adolescent WCE 

can lead to fragmentation of high-risk behavior screenings. From completion of manual chart 

audits, the project group noted the Iowa site clinicians regularly utilized HEADSS (Home, 

Education/Environment, Activities, Drugs, Sex, Suicide/Depression) Assessments which are all-

encompassing instruments used to address high-risk behaviors. In contrast, the Kansas site 

providers did not use a standardized template, highlighting the deficiencies in screening rates of 

sexual activity, drug use, and ENDS use during WCEs. Modifying WCE templates to include 

AAP & Bright Futures recommended risk assessments has the potential to improve screening 

rates but further research should be completed for verification. 

 In addition to incorporating standardized assessment templates in the EHR, modifying 

triggers in the social history to align with recommended age-appropriate screenings can ensure 

that the correct high-risk behaviors are being addressed at each adolescent WCE. The project 

group found that due to the lack of EHR prompts during early adolescence, sensitive topics such 

as tobacco, alcohol, and drug use as well as sexual activity were not discussed in the WCE until 

ages 17-18 years at the Kansas site; however, prompts should appear between ages 11-12 years. 

Conversely, in Iowa, these triggers were present for all ages, which resulted in higher screening 
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completion rates. Early screening is vital as adolescent behavior predicts future behavior in 

adulthood. Additionally, adolescent vaccination reminders were present in the EHR at the Iowa 

clinic, resulting in HPV vaccinations being addressed more frequently than at the Kansas clinic. 

However, neither clinic addressed age-appropriate immunizations at 100%, indicating there is 

opportunity for improvement. Targeted research should investigate whether having age-

appropriate prompts within the EHR ensures completion of high-risk behavior screenings and 

immunization offerings. 

The results imply that EHR triggers should separate tobacco use screenings from ENDS 

use inquiries. Without separation of the two, adolescents may incorrectly deny tobacco use 

because they do not realize providers are including vaping screening when asking, “Do you 

smoke?” This is especially important as patients do not view vaping as a harmful behavior 

compared to smoking cigarettes. The state of Iowa identified tobacco and ENDS use screenings 

as emergent issues, which may be highlighted by the superior vaping screening rates at the Iowa 

site as compared to the Kansas site. Additional research should be completed to validate that age-

appropriate EHR triggers and the separation of tobacco versus ENDS use questions provide a 

more comprehensive adolescent WCE. 

Limitations 

 Despite the study’s findings, there are some limitations that should be addressed. When 

comparing EHR generated reports and manual chart audits, discrepancies in data results were 

found. Despite consistent parameters when generating automatic reports, discrepancies were 

noted at both clinics necessitating manual audits. Unfortunately, there is also a risk of human 

error associated with manual EHR audits. Additionally, the COVID-19 pandemic occurred 

during the same time of our study which we recognize as a limitation due to a coinciding 
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decrease in completed annual wellness visits. Finally, the majority of adolescent patients at both 

clinic sites were white, commercial insurance payors which limits generalizability of the study. 

However, the congruence noted between both clinic sites made them comparable for purposes of 

the study. 

Conclusion 

 In the adolescent population, WCEs serve as an opportunity for health care providers to 

address the recommended screenings set forth by the “Periodicity Schedule.” It is the 

responsibility of clinicians to ensure that high-risk behaviors such as tobacco, alcohol, and drug 

use as well as sexual activity, including HPV vaccinations are appropriately assessed. Discussing 

these sensitive topics early in the adolescent years sets the platform for health promotion and 

chronic disease prevention during the transition from childhood into adulthood.  
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Well Child Examinations

THE VISIT PURPOSE
• Preventative screenings
• Health promotion education

HIGH RISK BEHAVIORS
• Nicotine, alcohol, drug use
• Depression, obesity, sexual activity

OPPORTUNITY
• Quality of well child examination
• Trajectory of adolescent health



State Level Data

KANSAS IOWA

Bullying
Kansas   25.0%
Iowa   29.3%

Suicide
Kansas   14.5 per 100,000
Iowa   13.9 per 100,000

Vaccinations (KS)
HPV   52.4%
MCV   72.1%

Substance Abuse (IA)
Vaping   47.5% (gr. 9-12)
Alcohol   25% (gr. 9-12)

Overweight/Obesity
Kansas   28% (gr. 9-12)
Iowa   33% (gr. 9-12)



Theoretical Framework: 
Pender’s Health Promotion Model

CATEGORIES CONCEPTS

Person

Environment

Health

Nursing



Purpose

To increase the overall quality 
of well child examinations 
(WCEs) by evaluating health 
care providers’ beliefs, general 
clinic processes, and assessing 
components of recent WCEs 
among adolescents aged 11 to 
17 years in two midwestern 
primary care clinics.



Design and Methods

Quality Improvement

Mixed Methods

Qualitative:
Focus Group Interviews

Quantitative:
Electronic Health Record Review

Manual Audit



Limitations

Electronic Health Record:
Reports vs. Manual Audits

COVID-19 Pandemic

Healthcare Providers / 
Multiple Clinic Offices

Pre-Participation Exams



Results: Focus Group Interviews

• Kansas:  Third party
• Iowa:  Centralized call center

SCHEDULING APPOINTMENTS

• Patients are encouraged to schedule next visits at checkout
• Providers manually enter an appointment reminder

• Neither process is required nor standardized

FOLLOW UP APPOINTMENT

ELECTRONIC NOTIFICATIONS ARE ON OPT-IN BASIS

• Complete vital signs, medical record updates, and certain screenings during rooming process
• EHR prompts most of the age-appropriate screening questions for nursing staff

• Kansas:  Prompts don’t appear until ages 17-18 years

NURSING STAFF RESPONSIBILITIES

• Frequently missed unless PPEs are required for school
• Office can only bill for one type of visit

WELL CHILD EXAMINATIONS



Results:  Age & Gender
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Kansas
314 patients
Average age: 14.5 years

Male:  54.1%
Female:  45.2%
Unspecified: 0.7%

Iowa
224 patients
Average age: 14.5 years

Male:  45.1%
Female:  54.9%
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Results:  Insurance Payor & Race

RACE

91.7%

8.3%Kansas
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Results: Immunizations
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Results:  Recommended Screenings

*Electronic Nicotine Delivery System (vaping)
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Results:  Body Mass Index

13.5%

59.5%

27.0%

Underweight Normal Overweight/Obese

11.3%

54.6%

33.0%

Underweight Normal Overweight/Obese

KANSAS IOWA



Results:  Pre-Participation Examination
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Clinic Recommendations

EHR REMINDERS FOR WCES

• Kansas: Create automated ticklers
• Iowa: Create follow-up order set

MARKETING MATERIALS

• Automated email reminders to 
schedule WCEs

• Utilize free, customizable infographic 
materials from NAHIC

• Iowa: Utilize MyChart for reminders

MODIFY WCE TEMPLATES

• Include AAP & Bright Futures 
recommended risk assessments and 
screenings 

• Ex: HEADSS: Home, Education, 
Activities, Drug Use, Sexual Activity, 
Suicidality

MODIFY AGE-RELATED TRIGGERS FOR
SOCIAL HISTORY

• Tobacco/ENDS, alcohol, drug use, 
sexual activity

USE ALL-ENCOMPASSING AGE-
APPROPRIATE SCREENING TOOLS

• Ex: Use PHQ-A instead of PHQ-2/ 
PHQ-9 in adolescent population

SEPARATE PPES FROM WCES

• Review with clinical and clerical staff 
the optimization of reimbursement 
through proper coding/billing

EHR REMINDERS FOR WCES

• Kansas: Create automated ticklers
• Iowa: Create follow-up order set 

MARKETING MATERIALS

• Automated email reminders to schedule WCEs
• Utilize free, customizable infographic materials 

from NAHIC
• Iowa: Utilize MyChart for reminders

MODIFY WCE TEMPLATES

• Include AAP & Bright Futures recommended risk 
assessments and screenings

• Ex: HEADSS: Home, Education, Activities, Drug 
Use, Sexual Activity, Suicidality

MODIFY AGE-RELATED TRIGGERS FOR
SOCIAL HISTORY

• Tobacco/ENDS, alcohol, drug use, sexual activity

USE ALL-ENCOMPASSING AGE-APPROPRIATE
SCREENING TOOLS

• Ex: Use PHQ-A instead of PHQ-2/PHQ-9 in 
adolescent population

SEPARATE PPES FROM WCES

• Utilize opportunity for education and risk factor 
evaluation

• Review with clinical and clerical staff the 
optimization of reimbursement through proper 
coding/billing



Dissemination

Journal Manuscripts

Comprehensive High-Risk Screenings
Journal of the American Association of 
Nurse Practitioners

Depression and Suicidality
The Kansas Nurse

Immunizations
Journal of Adolescent Health

Presentations

Kansas
Clinical Research Committee
Medical Group Administration
Nursing Grand Rounds

Iowa
Clinical Quality Operations

Sigma Theta Tau Nursing Symposium



Financial Impact

$221,000 $504.3 billion $45 billion

ADOLESCENT
POPULATION

HEALTHCARE
SYSTEMLOCAL CLINICS



Contributions to 
Profession of Nursing

COMPREHENSIVE HEALTHCARE
• Assessment, Diagnose, 

Prescribe/Treat, Evaluate

EVIDENCE-BASED PRACTICE
• Periodicity schedule
• Age-appropriate screenings

LIFELONG HEALTH
• Health outcomes
• Education



Reception 
Staff

Medical 
Assistants Nurses Physicians Nurse 

Practitioners IT

Interprofessional Collaborations

Kansas Clinical Research 
Committee

Kansas & Iowa Clinic 
Administrators

Project Chairs

DNP 
Students

Dr. Shirley 
Waugh



Leadership

HANNAH EDERLE
Project manager, Kansas site support, Lead writer

LEXI ELLIOTT
Qualitative data support, 

Co-writer

KALLIE FINLEY
Iowa site coordinator, Lead writer

HEATHER ROY
Kansas site coordinator, Data analyst, 

Design/Technical expert



Thank You

Hannah Ederle
Lexi Elliott

Kallie Finley
Heather Roy
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