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PROGRAM SUMMARY 

BACKGROUND: We created a nurse care management (NCM) program in an academic general 

pediatrics clinic with the goal of improving communication and increasing satisfaction among 

caregivers of children with medical complexity. All nurses in the clinic participated in delivering 

care management services; there was no specific funding for this work. Standard work 

processes were created for identification of patients, enrollment, creation of a care plan, pre-visit 

call scripts, and NCM co-visits. Pre- and post-intervention surveys evaluating needs, services 

provided, and satisfaction were completed by caregivers of 24 patients.  

OUTCOMES: Before intervention, 83% of caregivers reported that increased contact with the 

clinic would be beneficial. Within six months, we showed a 71% increase in the caregivers who 

reported that at least one nurse in the clinic knew their child’s health history. We found a 51% 

increase in reports of adequate assistance in acquiring special medical equipment. 48% noted 

that nurses definitely knew important information about their child’s care needs and care 

received from other providers, an increase from 4% initially. Caregiver knowledge of how to 

contact a nurse when they needed help or had a question increased by 39%.  

 

 



 
 

CONCLUSION: Our NCM model supports improved care coordination and caregiver 

perceptions of quality of care received.  
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INTRODUCTION 

According to the 2018 National Survey of 

Children’s Health, children with special 

health care needs (CSHCN) constitute 

18.8% of US children. 86.9% of CSHCN do 

not receive care in a well-functioning 

system, and 68% never or only sometimes 

receive help in coordinating health care.1 A 

growing subgroup of CSHCN are children 

with medical complexity (CMC), defined as 

children with chronic medical conditions that 

affect several body systems and who see 

multiple specialists.2 CMC account for 1 of 

every 4 pediatric acute-care hospitalizations 

in the US,3 have an average of 7 times more 

outpatient visits,4 may be technology 

dependent,5 and face financial and social 

stressors.6 

Formal pediatric care coordination efforts 

aim to improve quality of care received by 

connecting the patient and the healthcare 

system.7 Complex care management (CM) 

relies on specially trained, multidisciplinary 

teams to perform four essential activities: (1) 

engage patients at high risk for poor 

outcomes, (2) perform comprehensive 

health assessments proactively, (3) 

coordinate closely with caregivers and 

providers, and (4) avoid unnecessary 

services.8 

Care coordination dually benefits caregivers 

and care team members. Streamlining 

services reduces caregiver stress,9 

emergency department (ED) visits,10 need 

for additional subspecialist visits, and 

prevents delays in treatment.11 A CM 

framework fills in communication gaps, 

encourages providers to perform at the “top 

of their license,” and allows for better 

allocation of resources.12 However, optimal 

integration of team members presents a 

unique challenge in the academic pediatric 

hospital setting, as primary care focused 

registered nurses (RNs) are scarce,13 and 

residents and faculty have different levels of 

training in the care of CMC.14 

We report on the development of a nurse 

care management (NCM) intervention within 

our academic primary care clinic. We 

hypothesized that patients would benefit 

from more comprehensive, coordinated care 

among primary and specialty care leading to 

improved outcomes. Specifically, we sought 

to describe our experience establishing an 

interdisciplinary CM program in an 

academic general pediatrics clinic, and 

share data about our patients who were 

eligible for NCM and their characteristics, 

clinical utilization patterns, and changes in 

caregiver satisfaction with the intervention. 
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PROGRAM DESCRIPTION 

Our NCM intervention took place at an 

academic primary care site located within a 

154-bed children’s hospital in a large 

metropolitan area in the western United 

States. A large proportion of children seen 

in our/this clinic are medically complex. Prior 

to the onset of this project, patients of two 

pediatric primary care providers (whose 

panels contained a relatively large 

proportion of CMC) routinely received some 

care management interventions (such as 

development of care plans, pre-visit 

planning calls) from a team of two clinic 

nurses. Prior to the intervention, about 

20-30 patients were part of this informal 

program. 

We expanded NCM services across the 

practice’s 12 faculty physicians and 29 

resident physicians. We began by forming a 

clinic committee composed of a physician 

champion, a nurse champion, and the 

practice manager to guide and plan the 

intervention. The committee’s physician 

champion had experience managing 

medical complex patients and with CM 

models in other clinic settings. The nurse 

was one of two clinic RNs who was already 

providing CM to a subset of clinic patients 

and who also served as the pediatric 

representative on the hospital-wide Primary 

Care Care Management Committee. 

Leadership buy-in and support came from 

the medical director and division chief. 

ADMISSION CRITERIA: The committee 

provided education via email and in-person 

clinic huddles to staff (RNs, faculty, 

residents) regarding the criteria used to 

determine medical complexity and NCM 

activities. Patients with diagnoses that 

affected three body systems or diagnoses 

that affected two body systems as well as 

social stressors that could impact care 

utilization were included. 

Physicians also considered the patients’ 

diagnoses, social determinants of health, an 

EHR-generated admission risk score, and 

the Pediatric Medical Complexity Algorithm 

in helping to determine which patients would 

be referred to CM. The committee created a 

standardized process for physicians to 

electronically refer patients to NCM and a 

standard work document for RNs to follow in 

contacting their assigned patients. Part of 

the referral included PCPs’ NCM goals for 

their patients, which provided a starting 

point for NCM work.  

PROGRAM ROLES: Patient referrals were 

reviewed weekly by the committee’s 

physician and nurse champions as well as 
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one additional clinic nurse. The physician 

champion had a special interest in complex 

care and did not receive funded FTE to 

support this work. The physician dedicated 

approximately 4 hours per week (0.1 FTE) 

during the start-up phase, and 2 hours per 

week (0.05 FTE) to this work during the 

maintenance phase. The nurse champion 

also had a special interest in systems-based 

practice and used existing administrative 

time to support this project (approximately 2 

hours per week). The nurse champion 

managed electronic documentation, 

including documenting the referral, and 

placing the name of the Nurse Care 

Manager as a member of the Care Team in 

the electronic health record (EHR).  

Nurses used a standard format to document 

outreach to patients, and those outreach 

notes were shared with the partner nurse 

and PCP. Nurses also used an EHR-based 

tool to track patient outreach and schedule 

future outreach to families on their NCM 

panel. Specific components of the NCM 

intervention included proactive outreach 

calls prior to scheduled appointments, nurse 

co-visits to provide education or support, 

and creating a care plan for each patient to 

track specialists, referrals, special medical 

equipment/home health, and current goals. 

A visual representation of the NCM program 

and study activities is shown in Figure 1, 

and details of Epic-based documentation is 

provided in the Appendix. 
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PATIENT POPULATION: Twenty-six 

patients were enrolled in our NCM 

intervention study over one year; 

approximately 125 patients are currently 

enrolled in the NCM program. The majority 

of the 26 patients were infants ≤ 12 months, 

white, non-Hispanic, and on public 

insurance plans (Table 1). 81% of patients 

were high risk based off the Pediatric 

Medical Complexity Algorithm (PMCA) 

score, with neurological and 

ophthalmological systems most involved, 

and most disease states were considered 

‘progressive’. The majority of patients were 

given an adjudicated risk score (based on 

EHR risk score and care team’s perception 

of risk) of 4 (highest level).  
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OUTCOMES 

Patients who received the NCM intervention 

and were qualified to participate in the study 

were given surveys at the start of the project 

and 6-15 months later to assess the 

effectiveness of NCM services. Surveys 

were developed via a consensus approach 

at the start of the study. Patients were 

eligible to participate if they were 

English-speaking and if they had not already 

been receiving NCM. Surveys included the 

following domains: needs assessment, 

satisfaction with NCM, and evaluation of CM 

services provided by the clinic.  

Data analysis was conducted using 

Microsoft Excel (Redmond, WA) and Stata 

version 14 (College Station, TX). Surveys 

were distributed using Qualtrics software 

(Seattle, WA). We used basic descriptive 

statistics to describe our data and Fisher’s 

exact test to compare distribution of data 

within frequency tables. A p-value less than 

0.05 was used to denote statistical 

significance. IRB approval was obtained. 

There was no funding specific for this 

project. 
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Caregivers of twenty-four study participants 

completed an initial needs assessment 

survey. 25% of caregivers were somewhat 

satisfied to somewhat dissatisfied with the 

help received in managing their child’s care 

or treatment. 83% of caregivers felt that 

increased contact with the clinic would be 

beneficial. The majority preferred to have a 

nurse call either before or in-between office 

visits to check-in. While in clinic for an 

appointment, the majority of caregivers 

wanted a nurse to help create a care plan, 

answer any questions, and review after-visit 

instructions.  

Caregivers completed a study survey prior 

to NCM intervention and at least 6 months 

later assessing NCM, with changes 

statistically significant unless otherwise 

noted (Table 2). Several patients did not 

have 12 months of prior experience with our 

clinic, so some questions were not 

applicable. The percent of caregivers who 

felt that there was at least one nurse in the 

clinic who knew them or their child well 

increased by 71% within 6 months. Before 

NCM, 52% reported never receiving the 

help needed to manage their child’s care 

from a nurse care manager. Within 6 

months, the majority of caregivers reported 

receiving help from a nurse care manager 

once every 3-6 months or more frequently. 

48% noted that nurses definitely knew 

important information about their child’s care 

needs and care received from other 

providers, an increase from 4% initially. 

Before the study, 16% of caregivers felt that 

nurses did not support their decisions about 

their child’s health and treatment, however 

none reported feeling that way in the 

post-survey. 20% of caregivers thought that 

nurses did not help in acquiring their child’s 

special medical equipment, but within 6 

months 71% reported receiving adequate 

assistance. Caregiver knowledge of how to 

contact a nurse when they needed help or 

had a question increased by 39% within 6 

months. Caregivers were also asked to rate 

satisfaction with services provided by the 

clinic in relation to care management, 

although these changes were not 

significant. 

 A subset of charts (n=8) were reviewed to 

identify trends in clinic and hospital 

utilization. This data demonstrated an 

increase in clinic connection and utilization 

compared to baseline, with a notable 

increase in proactive outreach to patients. 

ED and hospitalization utilization was 

variable and no firm conclusions could be 

drawn (data not shown).  
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DISCUSSION 

CMC are a vulnerable population, and 

delivering high quality care requires 

strengthening the link between caregivers 

and the clinic. Innovative and successful 

complex care coordination programs have 

been studied, including an enhanced 

medical home providing comprehensive 

care,15 a telemedicine model involving 

Advanced-Practice Nurses,16 and a program 

incorporating care plans available on mobile 

devices.17 However, literature reporting 

outcomes of NCM models among CMC is 

lacking, and some of the least frequently 

reported outcomes in published CMC 

research are family perceptions of support 

adequacy and unmet need.18 

Our experience shows that a nurse-led care 

management program promotes 

components of the quadruple aim by 

improving patient experience, access, and 

staff satisfaction. Within the American 

healthcare system, RNs have been 

identified as integral members of care 

coordination teams, with their involvement 

leading to improved quality of care, 

reductions in ED visits, and reduced cost.19 

We similarly found improved connection and 

satisfaction with the medical home after 

establishing a structured care management 

intervention with RN care managers. 

Caregivers of patients with medical 

complexity felt more connected to our clinic 

and were more satisfied with their care. 

Additionally, our preliminary data from the 

first year of this study shows that patients 

had increased proactive outreach and 

interaction with our clinic  as caregivers 

developed more longitudinal and fulfilling 

relationships with dedicated RNs. 

LIMITATIONS AND FUTURE 

DIRECTIONS: Although our study 

participants are representative of CMC 

based on an analysis of basic demographic 

information, generalizability of our findings is 

affected by our academic setting with a 

predominantly white, English-speaking 

patient population. Due to the nature of new 

program initiation, many of our patients 

were <1 year old, and patients were 

included based on referral which could 

contribute to a biased sample. Our 

intervention was built for our setting, and 

other institutions seeking to replicate this 

work may find different results. Multiple 

individuals were involved in conducting this 

intervention, contributing to variability. In 

spite of these limitations, we believe that the 

demonstration of the processes and 

outcomes of our program is valuable for 
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other settings seeking to establish similar 

initiatives. 

More training and infrastructure 

development are required in order for NCM 

intervention to be successful long-term. 

Expanding the care team to include allied 

health professionals, such as social workers 

and health maintenance coordinators, would 

improve efficiency and impact. RN 

workflows are not always conducive to 

co-visits and proactive outreach, leading to 

default downgrading of NCM priorities. 

Although we collected basic information 

about nurse work satisfaction with this 

program, this preliminary data is neither 

validated nor comprehensive to form 

conclusions. Integrating complex-care 

specific work-flow improvements into EHR is 

therefore a necessary step to measure time 

utilization and promote standardization. 

Providing more defined roles within NCM, 

including guidelines on scope of services for 

all members of the care team can prevent 

confusion over responsibilities and 

expectations. Reaching vulnerable 

populations, young parents, and patients 

with specific conditions including autism and 

asthma should be considered during 

program expansion. Cost-benefit analysis of 

the intervention over time is also required 

for continued leadership buy-in and 

assessment feasibility of continued NCM 

services. Next steps are to formalize the 

role of other interprofessional team 

members and build up capacity for 

increased enrollment.  

CONCLUSION 

In summary, our experience shows early 

evidence that a structured NCM intervention 

can improve caregiver connection with the 

medical home and satisfaction. Our results 

show early evidence that utilization metrics 

may improve under NCM; however, this 

requires further investigation. Impact on 

staff workflows and time utilization are future 

areas of investigation to learn more about 

balancing measures affecting 

implementation of care management 

programs. 

ACKNOWLEDGEMENTS 

We gratefully acknowledge the contributions 

of the staff and patients of the General 

Pediatrics Clinic and the support of Lorraine 

Koepsell, Nicole Ripsom, Lisa Johnson, 

Katherine Warden, Hayes Bakken, and 

Greg Blaschke. 

 
10 JACOB 



 
 

 

DISCLOSURES/CONFLICTS OF INTEREST: We have no financial interests or potential conflicts of interest 

FUNDING: None 

CORRESPONDENCE: Reem Hasan, MD PhD 

Oregon Health & Science University 
3181 SW Sam Jackson Park Rd 
Portland, OR 97239, USA 
Phone: 503-494-2838 
Fax: 503-494-0979 
Email: hasanr@ohsu.edu 

TO CITE: Jacob H, Lindert R, Erspamer K, Hasan R. Care management for children with medical complexity: Patient 

characteristics, process improvement, and impact on satisfaction. Complex Care Journal 2021; EDITION 2. 

Originally published online 1/29/2021. Copyright © 2021 by Complex Care Journal. 

  

 
11 JACOB 



 
 

REFERENCES 

1. Child and Adolescent Health Measurement Initiative. 2018 National Survey of Children's Health [cited 2020 
April 17]. Data Resource Center for Child and Adolescent Health supported by the U.S. Department of 
Health and Human Services, Health Resources and Services Administration (HRSA), Maternal and Child 
Health Bureau (MCHB). Available from [www.childhealthdata.org]. 

2.  Cohen E, Kuo DZ, Agrawal R, et al. Children with medical complexity: an emerging population for clinical 
and research initiatives. Pediatrics. 2011;127(3):529–538. 

3.  Berry JG, Ash AS, Cohen E, et al. Contributions of children with multiple chronic conditions to pediatric 
hospitalizations in the United States: A retrospective cohort analysis. Hosp Pediatr. 2017;7(7):365–372. 

4. Kuo DZ, Melguizo-Castro M, Goudie A, et al. Variation in child health care utilization by medical complexity. 
Matern Child Health J. 2015;19:40-48.  

5.  Srivastava R, Stone BL, Murphy NA. Hospitalist care of the medically complex child. Pediatric Clinics of 
North America. 2005;52(4):1165-1187. 

6. Thomson J, Shah SS, Simmons JM, et al. Financial and social hardships in families of children with medical 
complexity. The Journal of Pediatrics. 2016;172:187-193. 

7.   Antonelli RC, McAllister JW, Popp J. Making care coordination a critical component of the pediatric health 
system: A multidisciplinary framework. The Commonwealth Fund. 2009. 

8.  Hong CS, Siegel AL, Ferris TG. Caring for high-need, high-cost patients: What makes for a successful care 
management program? The Commonwealth Fund. 2014. 

9.  Edelstein H, Schippke J, Sheffe S, Kingsnorth S. Children with medical complexity: a scoping review of 
interventions to support caregiver stress. Child: Care, Health and Development. 2017;43:323–333. 

10.  Caskey R, Moran K, Touchette D, et al. Effect of comprehensive care coordination on medicaid 
expenditures compared with usual care among children and youth with chronic disease: A randomized 
clinical trial. JAMA Netw Open. 2019;2(10):e1912604. 

11.  Ruggiero K, Pratt P, Antonelli R. Improving outcomes through care coordination: Measuring care 
coordination of nurse practitioners. J AM Assoc Nurse Pract. 2019;31(8):476-481. 

12.  Vaz LE, Farnstrom CL, Felder KK, et al. Utilizing a modified care coordination measurement tool to capture 
value for a pediatric outpatient parenteral and prolonged oral antibiotic therapy program. J Pediatric Infect 
Dis Soc. 2018;7(2):136–142. 

13.  Bodenheimer T, Bauer L, Olayiwola JN, Syer S. RN role reimagined: How empowering registered nurses 
can improve primary care. California Healthcare Foundation. 2015. 

14.  Bogetz JF, Bogetz AL, Rassbach CE, et al. Caring for children with medical complexity: Challenges and 
educational opportunities identified by pediatric residents. Academic Pediatrics. 2015;15(6):621-625. 

15.  Mosquera RA, Avritscher EBC, Samuels CL, et al. Effect of an enhanced medical home on serious illness 
and cost of care among high-risk children with chronic illness: A randomized clinical trial. JAMA. 
2014;312(24):2640-8. 

16.  Looman WS, Antolick M, Cady RG, et al. Effects of telehealthcare coordination intervention on perceptions 
of healthcare by caregivers of children with medical complexity: A randomized control trial. J Pediatr Health 
Care. 2015;29(4):352-63. 

17.  Ming DY, Jackson GL, Sperling J, et al. Mobile complex care plans to enhance parental engagement for 
children with medical complexity. Clinical Pediatrics. 2019;58(1):34-41. 

18.  Looman WS, Park YS, Gallagher TT, Weinfurter EV. Outcomes research on children with medical 
complexity: A scoping review of gaps and opportunities. Child: Care, Health and Development. 
2019;46(1):121-131. 

19.  Camicia M, Chamberlain B, Finnie RR, et al. The value of nursing care coordination: A white paper of the 
American Nurses Association. Nurs Outlook. 2013;61(6):490-501. 

 
12 JACOB 



 
 

Tables and Figures: 

Figure 1: Nurse Care Management Activities in the General Pediatrics Clinic 
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Table 1. Demographics and clinical characteristics of patients newly enrolled in Nurse Care 
Management intervention, General Pediatrics Clinic (n=26) 

† Pediatric Medical Complexity Algorithm (PMCA) 
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Table 2. Pre- and post- study survey results for patients enrolled in Nurse Care Management 
intervention, General Pediatrics Clinic (n=26) 
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*p<0.05 
**Responses do not add up to column total at times due to unanswered questions or skip logic of 
question 
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Appendix: Documentation and Standard Work for Nurse Care 
Management, using Epic SmartPhrases 

 

Referral to Care Management 

====================================== 

Referral for Long-term RN care management of a medically complex child (anticipated > 6 months) 

Reason for referral/Main concerns/How you see RNs helping: (please be as detailed as possible) 

*** 

Specific goals you have for this patient: 

*** 

  

Enrollment 

========================================== 

Care Management Referral Response 

A referral was placed to the Gen Peds Care Management Team: (copy/paste referral) 

  

The Pediatric Complex Care Collaborative has determined the following disposition: 

***Accepted into Long-term care management: 

Assigned RN care manager:*** 

***Denied due to not meeting criteria for care management: *** 

Next steps: *** 
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Care Plan 

========================================== 

Last updated on @TD@ by @ME@ 

Updated: @TD@   @NOW@ 

  

Identification: 

Name: @NAME@ 

DOB: @DOB@ 

Sex: @SEX@ 

Patient's goal(s) of care: *** 

Patient's completed goal(s): *** 

Health team goal(s): *** 

Action plan: *** 

  

Home/Background: 

- Mom/dad/guardian name(s): *** 

- Legal guardian: *** 

- Health Care Power of Attorney (Medical Decision Maker): *** 

[please ask to bring in documentation to scan into our record] 

- Emergency contact names and #s: *** 

- Preferred language: *** 

- Who lives at home: *** 

- Who is most likely to come to appts/know what is going on (mom or dad, grandma etc):*** 

  

Social Determinants/Barriers to Care: 
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- Does anything need to be avoided while in the office? *** 

- Other needs: *** 

  

Home Supports: 

- Home nursing (how many hours per day): *** 

- Special equipment (need for electricity/renewal date needed, hosp bed, electric wheelchair): *** 

  

Medical History: 

-Patient/family narrative snapshot:*** 

  

Allergies: 

@ALLERGY@ 

  

Specialists/contact #s: 

Neurology 

Neurosurgery 

Pulmonology 

ENT 

Cardiology 

Endocrinology 

Gastroenterology 

Pediatric Surgery 

Ophthalmology 

Infectious Disease 
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Neurodevelopmental 

Speech therapy 

Sleep Disorder Medicine 

Dietitian 

Genetics 

Dental 

  

Therapies/Community Services/contact #s: 

[Examples: home health, OT, PT, speech therapy, mental health services, Early Intervention, CaCoon, SSI, DD 
services, etc.] *** 

School name and contact/IEP: *** 

 

DME Providers: 

*** 

  

Communication: 

- Skills/preference (verbal/nonverbal/other): *** 

- Devices for communication: *** 

- What to do when anxious/stressed/uncomfortable: *** 

 

ADLs: 

- Self or with assistance: *** 

- Equipment needed for ADLs: *** 

- Ambulation status: *** 

- Positioning considerations: *** 
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- Activity restrictions: *** 

  

Access: [List ports, piccs, etc] 

  

Respiratory protocol: 

- Vent/trach: *** 

- Secretion management: *** 

 

Nutrition protocol: 

- G tube: *** 

- Tube feeds: *** 

- NPO status: *** 

- Dietary restrictions: *** 

  

Sick day protocol: 

- Fever: *** 

- Seizure: *** 

- Other symptoms/issues that need special attention (elevated glucose, blood pressure changes, etc): *** 
 

  

Pre-visit Call 

========================================== 

Provider:*** 

Date and time of visit:*** 

Who provided information from call:MOM/ DAD/other? 
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New Patient? {YES/NO:350144} 

Have previous records been requested? {YES NO N/A VARIABLE:16710} 

(Include PCP address, phone, fax#, is the ROI complete?) 

  

1. What are your top concerns/goals/topics that you would like to address at your next visit? *** 

2. Are you concerned you may not be able to get to your appointment? (eg transportation, childcare) 
{YES/NO:10202} 

3. Has your child been to the ER since your last visit?  Why? {YES WHERE NO:372160} 

4. Has your child been in the hospital since your last visit? Where/when/why? *** 

5. Have you been able to attend your subspecialist appointments?  {YES/NO:350144} 

 Have there been any changes made to your child's care plan? *** 

6. Has your child had any blood work or imaging (such as xrays or scans) done outside of OHSU? 
{YES/NO:350144} 

 When/where? *** 

 Information in the chart? *** 

7. Are there any forms or letters you need us to fill out? {YES/NO:10202} 

8. Have there been any medication changes since your last appointment here?  {YES/NO:10202} 

9. Can we go over the medications your child is taking? (Medication reconciliation) *** 

10. Do you need any medication refills? *** 

9. Are there any resources that would be helpful in caring for your child, or resources you are having trouble 
accessing? *** 

  

Social Determinants: 

1. Since the last time we saw your child, has anything really scary or upsetting happened to your child or anyone in 
the family? *** 

2. Since the last time we saw you, what have you most enjoyed doing together as a family? *** 
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Additional notes, if any: 

  

Pre-call prep time:*** 

Time for call:*** 

Post call follow up:*** 

  

Follow-up Call 

========================================== 

Encounter type: (Telephone/In-Person) 

RN spoke with ***, parent of ***. 

Two patient identifiers used: {YES/NO:350144} 

  

Follow up regarding: *** 

Prior Goal(s) and Progress: *** 

Progress towards goal: (No progress / Improving)  

Current State: ***  

Assessment: ***  

Goal(s) between now and next follow up: ***  

Plan: ***  

Next Patient Outreach:  ***  

Pre-call prep time: *** 

Time for call: *** 

Post call follow up: *** 
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