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A.  Personal Statement
My clinical background is as a pediatric anesthesiologist and pediatric pain physician. As the principal investigator or co-investigator on several foundation, university, and NIH funded studies I have significant experience examining biopsychosocial predictors of opioid misuse behaviors among adolescent populations, including the role of sleep deficiency, pain, and psychological factors in opioid misuse and opioid use disorder (OUD). I also have significant experience in longitudinal research studies aimed at examining associations between sleep and health-related outcomes as demonstrated in the preliminary analysis section of this application. Indeed, my ongoing K23 career development award from NHLBI is aimed at systematically documenting longitudinal sleep patterns and associated outcomes in critically ill children. My clinical and research expertise makes me ideally suited to serve as principal investigator on this R01 proposal focused on investigating the impact of sleep deficiency on opioid use, misuse, and OUD following surgery in adolescents, and to identify pain and psychological factors mediating these relationships. 

I have assembled a team of experienced co-investigators who bring complementary expertise essential to the proposed project. I have worked closely with Dr. Rabbitts on multiple longitudinal studies on pain and sleep. I have invited Dr. Teresa Ward, an acknowledged expert in clinical sleep research, to be a co-investigator on this proposal. Dr. Palermo serves as my K23 mentor and will provide expertise and senior mentorship in pediatric psychosocial research. We are a well-established team making us most qualified to conduct the specific aims proposed for this study. 

Ongoing and recently completed projects that I would like to highlight include: 

NIH K23HL138155				Groenewald (PI)		04/01/2018 – 03/30/2023
NIH/NHLBI
Sleep disturbances and long-term outcomes after critical illness in children. 

Scan | Design Foundation 			Groenewald (PI)		09/021/2020 – 08/31/2022
Ecological Momentary Assessment of Adolescent Opioid use Following Surgery.

NIH UH3HD102038-02S1			Rabbitts, Palermo (MPI)	09/21/2020 – 08/31/2021
NIH/ Office of Disease Prevention		Groenewald (Co-investigator)
Prevalence and predictors of opioid misuse after adolescent spinal fusion surgery.

Seattle Children's Research Institute		Groenewald (PI)		09/01/2019 – 09/01/2020
Patterns and predictors of acute postoperative opioid use in adolescents undergoing orthopedic surgery

Work most directly related to this proposal includes:
a. Groenewald CB, Rabbitts JA, Tham SW, Law EF, Palermo TM. Associations between insufficient sleep and prescription opioid misuse among high school students in the United States. J Clin Sleep Med. 2021 May 21. Nov 1;17(11):2205-2214. PMID: 34019477.
b. Andreucci A, Groenewald CB, Rathleff MS, Palermo TM. The Role of Sleep in the Transition from Acute to Chronic Musculoskeletal Pain in Youth-A Narrative Review. Children (Basel). 2021 Mar 20;8(3):241. PMID: 33804741
c. Groenewald CB, Law EF, Rabbitts JA, Palermo TM. Associations between adolescent sleep deficiency and prescription opioid misuse in adulthood. Sleep. 2021 Mar 12;44(3). PMID: 32978633
d. Groenewald CB. Opioid-prescribing Patterns for Pediatric Patients in the United States. Clin J Pain. 2019 Jun;35(6):515-520. PMID: 30985396

B.  Positions, Scientific Appointments, and Honors

Positions 
2023-	Associate Professor, Department of Anesthesiology, Perioperative, and Pain Medicine, Stanford University School of Medicine, Stanford, CA
2021-	Associate Professor, Department of Anesthesiology and Pain Medicine, University of Washington School of Medicine, Seattle, WA
2016-		Principal Investigator, Center for Child Health, Behavior, and Development, Seattle 
Children’s Research Institute, Seattle, WA
2016-2021	Assistant Professor, Department of Anesthesiology and Pain Medicine, University of Washington School of Medicine, Seattle, WA
2012-2016	Acting Assistant Professor and T32 Fellow, Department of Anesthesiology and Pain Medicine, University of Washington School of Medicine, Seattle, WA 
2012-	Attending Pediatric Anesthesiologist and Pain Medicine Attending, Department of Anesthesiology and Pain Medicine, Seattle Children’s Hospital, Seattle, WA

Scientific Appointments
2022-	Associate Editor, Pediatric Anesthesia
2022-		Co-chair, Advocacy Committee, United States Association for the Study of Pain
2021-2023	Chair, Special Interest Group: Pediatrics, United States Association for the Study of Pain
2020-		Editorial Board, Children
2019-2021	Co-Chair, K-Club Forum for Faculty on NIH K-type Career Development Awards, Seattle Children’s Research Institute, Seattle, WA
2019-2021	Member, Organizing Committee, United States Association for the Study of Pain
2019-		Editorial Board, Journal of Pain

Honors
2017	Early Career Research Grant, International Association for the Study of Pain
2017	Young Investigator Award, Society for Pediatric Anesthesia 



C.  Contributions to Science

1.  Opioid prescribing patterns and subsequent risk for problematic opioid use behaviors in youth. I was among the earliest investigators to find increased rates of opioid prescribing to children and adolescents in the United States, when compared to previous decades. This work has gained national interest and I was asked to write a review article on opioid-prescribing patterns by experts in our field, which was published in Clinical Journal of Pain. I extended this work to examine factors associated with opioid overdose among adolescents being prescribed opioids in a large national sample. We found that greater quantities of opioids prescribed, and repeated prescriptions were associated with increased risk for opioid overdose. 
a) Groenewald CB, Rabbitts JA, Gebert JT, Palermo TM. Trends in opioid prescriptions among children and adolescents in the United States: a nationally representative study from 1996 to 2012. Pain. 2016 May;157(5):1021-1027. PMID: 26716995
b) Livingstone MJ, Groenewald CB, Rabbitts JA, Palermo TM. Codeine use among children in the United States: a nationally representative study from 1996 to 2013. Paediatr Anaesth. 2017 Jan;27(1):19-27. PMID: 27779367.
c) Groenewald CB, Rabbitts JA, Hansen EE, Palermo TM. Racial differences in opioid prescribing for children in the United States. Pain. 2018 Oct;159(10):2050-2057.PMID: 29794611
d) Groenewald CB, Zhou C, Palermo TM, Van Cleve WC. Associations Between Opioid Prescribing Patterns and Overdose Among Privately Insured Adolescents. Pediatrics. 2019 Nov;144(5):e20184070. PMID: 31575622

2. Prevalence and predictors of pain in children undergoing surgery.  My earlier work focused on describing prevalence rates and predictors of pain in children following surgery. The central finding was that pediatric pain remained poorly controlled in the perioperative period. This finding has contributed to a greater understanding of the need to adequately manage acute postoperative pain in children and has contributed to a series of studies (led by Co-Investigator Dr. Rabbitts) investigating the long-term effects of postoperative pain in child and adolescent populations. 

a) Groenewald CB, Rabbitts JA, Schroeder DR, Harrison TE. Prevalence of moderate-severe pain in hospitalized children. Paediatr Anaesth. 2012 Jul;22(7):661-8. PMID: 22332912.
b) Rabbitts JA, Holley AL, Groenewald CB, Palermo TM. Association Between Widespread Pain Scores and Functional Impairment and Health-Related Quality of Life in Clinical Samples of Children. J Pain. 2016 Jun;17(6):678-84.PMID: 26924379
c) Rabbitts JA, Groenewald CB, Tai GG, Palermo TM. Presurgical psychosocial predictors of acute postsurgical pain and quality of life in children undergoing major surgery. J Pain. 2015 Mar;16(3):226-34. PMID: 25540939
d) Rabbitts JA, Groenewald CB, Zhou C. Subacute Pain Trajectories following major musculoskeletal surgery in adolescents: A Pilot Study. Can J Pain. 2020;4(4):3-12. PMID 33415314

3. Poorly managed pain is a major driver of the opioid crisis affecting adolescents. Chronic pain and the prescription opioid epidemic are interrelated public health concerns that both arise during adolescence. A large component of my current research is devoted to understanding how these two conditions interact. We have found that adolescents with chronic pain have increased rates of opioid misuse over their lifetime, over and above known risk factors. This work has led to a growing appreciation that efforts to mitigate the opioid crisis need to converge in earnest on the second decade of life.  
a) Groenewald CB, Law EF, Fisher E, Beals-Erickson SE, Palermo TM. Associations Between Adolescent Chronic Pain and Prescription Opioid Misuse in Adulthood. J Pain. 2019 Jan;20(1):28-37. PMID: 30098405
b) Groenewald CB, Patel KV, Rabbitts JA, Palermo TM. Correlates and motivations of prescription opioid use among adolescents 12 to 17 years of age in the United States. Pain. 2020 Apr;161(4):742-748. PMID: 31815917 
c) Battaglia M, Quinn PD, Groenewald CB. Consideration of Adolescent Pain in Responses to the Opioid Crisis. JAMA Psychiatry. 2021 Jan 1;78(1):112. PMID: 32936227

4. Pediatric chronic pain is associated with a significant economic burden borne by society.  I am one of the few investigators to contribute to scientific knowledge of health care expenditures associated with pediatric pain. Although a great deal of research attention and advocacy has been directed toward understanding the enormous societal economic impact of chronic pain in adult populations (such as through the Institute of Medicine), children have been excluded from these reports. I led two projects as principal investigator to quantify these health expenditures and found that pediatric pain exerts significant economic burdens. My findings on pain related expenditures have been published in some of the major pain journals and have garnered tremendous interest such that I was asked to write 2 editorials on this topic.

a) Groenewald CB, Essner BS, Wright D, Fesinmeyer MD, Palermo TM. The economic costs of chronic pain among a cohort of treatment-seeking adolescents in the United States. J Pain. 2014 Sep;15(9):925-33. PMID: 24953887.
b) Groenewald CB, Wright DR, Palermo TM. Health care expenditures associated with pediatric pain-related conditions in the United States. Pain. 2015 May;156(5):951-957. PMID: 25734992
c) Groenewald CB, Palermo TM. The price of pain: the economics of chronic adolescent pain. Pain Manag. 2015;5(2):61-4. PMID: 25806898
d) Law EF, Groenewald CB, Zhou C, Palermo TM. Effect on Health Care Costs for Adolescents Receiving Adjunctive Internet-Delivered Cognitive-Behavioral Therapy: Results of a Randomized Controlled Trial. J Pain. 2018 Aug;19(8):910-919. PMID: 29578090


Complete List of Published Work in MyBibliography:
https://www.ncbi.nlm.nih.gov/myncbi/18Sp3UARR-VQu/bibliography/public/

